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Big boiler buildup on West Coas . 


One of 4 Metermax combustion 
control panels for Sunbury 


One of 2 gen- 


erator panels 


The new Sunbury station of Pennsylvania Power & Light 
Co. strikingly demonstrates the value of centralizing boiler 
and turbine control for maximum convenience and minimum 
operating personnel. L&N specialists translated PP&L con- 
trol requirements into a finished design. Involved are 20 
panels, totalling 157 front feet, with over 900 instruments, 
switches, controllers, signals and accessories located in 
convenient operating sequence for coordinated control of 
four boilers and two turbines. 


12,000 Man-Hours of Panel Engineering 

Over 12,000 man-hours of L&N engineering time were 
required. Panels were assembled in the L&N shop and 
shipped to the site fully wired, piped and tested. Similar 
L&N-designed control is being provided for the third and 
fourth units at Sunbury. 

If you're planning a new station or adding to capacity, 
L&N control room design can save many man-hours of your 
engineering and on-the-site construction time. We'll be 
glad to send you our folder showing detailed panel layouts 
of central control rooms which we have recently supplied. 

Write to our nearest office, or to Leeds & Northrup Com- 
pany, 4910 Stenton Avenue, Philadelphia 44, Pa. 


Desuperheater 


control board 


General plant board (left) and 
one of 4 boiler auxiliary boards 
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and turbine controls for Sunbury’s 
kw are concentrated in this room 
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Turbine panel like the one shown 
J a is provided for each unit. Sie 
initial 150,000 


CONVEYOR 


... handling coal from 
track hoppers to silos 


BREAKER 


BELT CONVEYOR 


COAL HOPPERS — BELT CONVEYORS 


BYPASS AROUND 


RECIPROCATING 


FEEDERS 


a ee ... handling coal from silos through dryer to bunkers 


Tits 


BELT CONVEYORS 


COARSE 


r FLOP GATE 


VIBRATING SCREEN 
SCREW FEEDER 
\ FINE 


ROTO-LOUVRE DRYER > 


BUNKERS 
415 TON CAPACITY 


CRUSHER 


Dow’s South Station utilizes wet, low 
grade bituminous with LINK-BELT equipment 


Economical steam generation of power moved a step for- 
ward when Dow's new power plant at Midland, Mich., went 
into operation. By installing a Link-Belt Roto-Louvre Dryer, 
Dow makes a low grade bituminous easier to handle... a 
better fuel. 
And the 14 conveyors and feeders are all Link-Belt— Link-Belt Roto-Louvre Dryer at Dow is believed to 


be the first ever installed at a power plant. Longi- 
apron, belt, flight and SSCIPIOCAENS Spee tudinal section shows flow of material and gases. 


You, too, can put Link-Belt’s vast coal handling expe- 
rience to work for you. From our complete line, our engi- 
neering staff will help you or your consultants plan for 
highest efficiency in coal handling. 


COAL HANDLING EQUIPMENT 


For trouble-free delivery of coal to storage silos: Link- 
LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Hous- 
ton 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, Springs Belt tank type Tripper and Belt Conveyor with Type 
(South Africa). Offices in principal cities. 12,476 “100” Idlers, 
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Keeping I92000H.P, 
well oiled 
and cooled... 


120 of these De Laval combined 
IMO rotary and centrifugal pump 
sets handle all the lube oil 

and jacket cooling water for 
120-1600 hp radial gas engines 

in one of America’s largest 
aluminum ore reduction plants. 


The IMO is a versatile rotary pump that has dozens of applications 
around a power plant. You'll find them in high and low pressure 
fuel oil burner sets, pumping fuel oil to burners, unloading and 
transferring fuel and diesel oil, handling oil for lighting off and 
stand by service, providing pressure lubrication on pumps and tur- 
bines ... We could fill the page with different applications but would 
rather send you a copy of our Bulletin LG. It shows the complete line 
of IMO’s for capacities to 1000 gpm at pressures to 500 psi and 

150 gpm at pressures to 1500 psi. Write for your copy today. 


of all Turbines... 


The first turbine-driven generating set to produce current : 

on a commercial scale in the United States was this 

De Laval unit installed at the Chicago World's Fair in On Test - Il 500 KW 
1893. Grandad was a fast man in his day too... ’ 

he delivered 10 hp at ae rpm. Just four years later, This big De Laval turbine generator and another just like 
four De Laval 100 hp eal age oa net eperating a it will soon go into service supplying power for one of 
2840 psi, 750 .F and two 50 hp turbines operating at our key Naval Bases. De Laval Turbine-Generators, 
1420 psi supplied all the power for the Stockholm (we build them from 25 to 11,500 KW’) are at work in 
Exhibition. That is high pressure, high temperature industrial, central station and municipal power plants all 
operation even by todays’ standards! over the country. Ask for a copy of our new Bulletin 4200. 
Next time you're in our neighborhood stop in and see Let it convince you that you 
Grandad. He is on display in our reception room. Then should call in a De Laval 
let us take you through our shops . . . there you'll engineer on your next 

see how the finest turbines in the country are built. turbine-generator job. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS a, 
CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS % 
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Next month... 


BOILERS are big business on the 


Coast these days. Long a hydro stronghold, 


West 


California now turns to steam power as 
booming demand outstrips water-power po- 
tential. 

Our cover catches this trend in an im- 
pressive shot of a B & W radiant boiler at 
Pacific Gas & Electric’s Moss Landing Sta- 
tion. Wielding the ratchet hoist is a 
member of the © C Moore Co erection crew. 

Boiler is one of six 475,000-lb-per-hr 
units supplying three 100,000-kw_ turbine- 
generators. One of these machines has 
operating about a year, other two 
see service soon. With two more turbine- 
generators and their boilers planned for 
1952, this 1300-psi 950-F outdoor plant 
promises to be the largest west of the 
Mississippi. But these days who can tell? 


been 


® Right in the heat of the baseball sea- 
son we're pulling a triple play of our 
own. In August you'll find the lowdown 
on wells and well pumps in-—-count em! 

three places: basic facts in the E&M 
section, care and repair in PO&M, tips 
on testing in the Data Sheet. Be sure 
you cover all bases! 


® At Sewaren they've gone all out to 
get maximum makeup purity. You'll 
see why in August’s story on how they 


treat city water for evaporator feed. 


® Another Man of Action story takes 
you to Eastman Kodak’s Hawkeye plant, 
tells you how Wayne Farrell keeps on 
top of his job of making this plant tops 
in efficiency, cleanliness. 


® Got some electrical equipment to 
hang on a wall? Grab Jim O'Connor's 
“baby” special section on anchors 
that’s where you'll find all the new 
wrinkles—-and tested old ones—for 
doing the job quickly and easily. 


...and future months 


® Being readied for October: a 16-pg 
handbook on fans (both draft and ven- 
tilating). It ll cover basic fan facts, 
types and arrangements, construction, 
fan characteristics. drives and control, 
selecting and applying fans, operating 
and maintaining them. 
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engines—Diesel, gas or dual-fuel—will really 
hum when you lubricate with Texaco Ursa Oils. And 
you'll sing their praises when you see how these 
famous oils resist oxidation . . . assure clean engines, 
free rings, open ports and properly functioning 
valves . . . real harmony. 

Texaco Ursa Oils thus assure better compression 
and combustion, smoother operation, minimum wear. 
Bearings and all moving parts last longer . . . mainte- 
nance costs and fuel consumption go down. Change 
your tune .. . switch to Texaco Ursa Oils for stepped- 
up efficiency and economy. 

Texaco Diesel lubricating oils are available in 


every needed viscosity, and there is a complete line 
of them approved by leading engine builders. They 
are No. 1 in popularity from coast to coast! For 
example, in the Diesel field: 


More stationary Diesel h.p and mo 
Diese! locomotives in the U.S. are 


Texaco than with any other brand 


Let a Texaco Lubrication Engineer direct you to 
greater savings throughout your plant. Just call the 
nearest of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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...with Power 
readers... 


FLAW THAT MARS... 

There is one thing wrong with your new 
and enlarged Power, a flaw that mars 
the perfect gem. 

Some of the pages do not display, any- 
where on either side of the sheet, the name 
Power. For those who dismember the mag- 
azine for filing articles by subject, this is 
a serious omission. To be sure, on such 
pages one finds “Engineering and Manage- 
ment Section”, but this might not always 
be a sufficient identification of the source. 

My best wishes for the continued success 
of what is obviously a magnificent evidence 
of skillful direction. 

Cambridge, Mass. | C Haroip Berry 


The new “footline” is designed to iden- 
tify the sections of the magazine while 
avoiding a “cluttered” look. The name 
Power should appear on one side of each 
sheet, unless something goes wrong. If 
such one-side identification isn’t enough, 
let us know and we'll change it.—Ed. 


. AND EATING IT TOO. 

I think it goes: withou, saying you really 
have a fine magazine and now with the 
merging of OE and Power we are having 
our cake and eating it too. 

The many worthwhile articles of interest 
are varied to the extent to be satisfactory 
and worthwhile to everyone from the coal 

(Continued on page 212) 
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.elines and bylines 


“DUCK SOUP” said Power staffers 
when we decided early last Fall 
to do over the Power Handbook. 
“Judging by reader letters and 
demand for reprints, the original 
was a bang-up job. All we need 
to do is bring it up to date, make 
it easier to read and look at.” 

Bill Arrott, assistant editor as- 
signed to shepherding the job, 
agreed. But neither he nor the 
rest of the gang reckoned with the 
itch for perfection found in acute 
form in dyed-in-the-wool engineer- 
ing editors. 


THE ITCH began to show up when 
individual editors drew up out- 
lines for their technical special- 
ties. Each of ’em had about three 
times as much good stuff lined up 
as space allowed. And each had 
ideas for improving what had 
been done before. 

We're used to this — Power 
pieces always start lots longer 
than they wind up. Its editors 
have learned how to squeeze out 
surplus words, put complex ideas 
into simple sketches—to trim off 
fat and leave the meat busy read- 
ers want. 


FRANTIC, but orderly, struggle 
began to put all these skills to 
work at peak effectiveness. Care- 
ful page layouts organized  pre- 
sentation for maximum content, 
easiest reading. Drawings and 
sketches were made, reviewed, re- 
made. New tables, crammed full 
of useful facts, were compiled, 
then reproduced in our Varitype 
department using new, highly con- 
densed but legible type faces. 
And text was written, pruned, re- 
written, pruned again, to get most 
ideas in fewest words. 


“IT WAS A HARD FIGHT, MOM, 
but we won!” At least that’s how 
we feel now. We think we’ve hit 
a new peak for number of useful 
ideas and facts per square inch 
of page. And, we hope, we've 
kept it easy to read and easy to 
look at. 

Except that it came in a con- 
centrated dose, putting together 
the Handbook was much the same 
as the job we tackle each month. 
And, as for any issue, you're the 
judge of how well we succeed. 
Let’s hear from you! 


Arrott at the start... 


...in the homestretch 


... the winnah! 
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The Kanawha River Plant of Appalachian Elec- 
tric Power Company, an American Gas and 
Electric System Company. 
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One of two duplicate B &W Radiant Boilers for the new Kan- 
awha River Plant. Steam capacity is 1,335,000 Ib. per hr. each, 
with boiler design pressure of 2400 psi; final steam temper- 
ature, 1050 F, with reheat to 1050 F. 


Forging the Future of AMERICA’S POWER 


A monument to faith in America’s future power 
is rising in the Kanawha Valley—where the Kan- 
awha River generating plant of Appalachian Elec- 
tric Power Company will ultimately link a million 
new kilowatts to the massive forge of U.S. produc- 
tion for defense and peace. 

Part of a quarter-billion dollar expansion budget, 
Kanawha will start up with the world’s two largest 
single-boiler generating units—2,670,000 Ib. per hr. 
combined total steam capacity, serving a round-the- 
clock gross generating capability of 434,520 kw... 
almost double the present demand of all industrial 
and residential customers in the area it will serve. 

Kanawha’s boilers are big. Their furnaces, of 
the divided-type, will have the highest heat-input 
of any boilers ever built—1,860,000,000 BTU per 
boiler, per hour . . . and the two boilers will burn 
over a million tons of coal yearly. Boiler design in- 
corporates two of the latest B&W-pioneered fea- 
tures: pressurized furnaces and gas-recirculation . .. 
the latter combined with spray attemperation in the 
superheater to give steam-temperature control over 
a wide range of capacity. 
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With their large reheat capacity, high tempera- 
ture-pressure characteristics, and the additional 
efficiencies inherent in pressure-furnace operation 
and recirculation of flue-gases, these units will con- 
tribute much to the expected plant heat-rate of 
9,035 BTU per net kw-hr. . . . probably the lowest 
ever attained. 

Kanawha is a striking testimonial to the fact 
that 67 years of phenomenal improvement in power 
generation have not dulled the industry's keen 
sense of progress. Courage and far-sightedness of 
our power companies, and their confidence in sup- 
plier organizations, will surely continue to forge 
new links in the chain of technological develop- 
ment that has made this industry, and the millions 
it serves, a cont‘nuing power in America’s greatness 
and strength. 


BABCOCK 


av 
a 
3 
i 
\ 
a \ 
\ 
Ay WIL 
> 4 
G-540T 
7 


Over 8,000,000 kw 
of Postwar Reheat 
Boiler Capacity Has 

DIAMOND 
SOOT BLOWERS 
Already Installed or 
On Order (see list) 


DIAMOND POWER SPE 


WISCONSIN ELECTRIC POWER CO. 


APPALACHIAN ELECTRIC POWER CO. 


Pt. Washington 


BOSTON EDISON CO. 
Edgar 


Philip Sporn 


INDIANA MICHIGAN ELECTRIC CO. 
Twin Branch 


INDIANA MICHIGAN ELECTRIC CO. 
Tanners Creek 


NIAGARA MOHAWK POWER CORP. 
Oswego 


DAYTON POWER & LIGHT CO. 
Hutchings (Units 1 and 2) 


NEW ENGLAND POWER CO. 
Salem 


PENNSYLVANIA POWER CO. 
New Castle 


DUKE POWER CO. 
lee 


PUBLIC SERVICE CO. OF NORTHERN ILL. 
Waukegan 

NEW YORK STATE GAS & ELEC. CO. 
Goudey 

PUBLIC SERVICE ELEC. & GAS CO. 
Sewaren 


UNION ELECTRIC CO. 
Meramec (Unit 1) 


CENTRAL HUDSON GAS & ELEC. CO. 


Danskammer 
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CONSUMERS POWER CO. 
Erie 


JERSEY CENTRAL POWER & LIGHT CO. 


So. Amboy 


CINCINNATI GAS & ELEC. CO. 
Clermont (Unit 1) 


CENTRAL ILLINOIS PUBLIC SERV. CO. 
Hutsonville 


DUKE POWER CO. 
Riverbend 


DUKE POWER CO. 
New 


NIAGARA MOHAWK POWER CORP. 
Albany 


CAROLINA POWER & LIGHT CO. 
Goldsboro 


CAROLINA POWER & LIGHT CO. 
Lumberton 


CONSOLIDATED EDISON CO. 
Astoria 


VIRGINIA ELECTRIC & POWER CO. 
Chesterfield 


PHILADELPHIA ELECTRIC CO. 
Delaware 


ILLINOIS POWER CO. 
Hennepin 


ILLINOIS POWER .CO. 
Wood River 


AMERICAN GAS & ELECTRIC CO. 
Kanawha 


AMERICAN GAS & ELECTRIC CO. 
Muskigum 


DAYTON POWER & LIGHT CO. 
Hutchings (Units 3 and 4) 


COMMONWEALTH EDISON CO. 
Ridgeland 


PUBLIC SERVICE ELEC. & GAS CO. 
Kearney 


PACIFIC GAS & ELECTRIC CO. 
Moss Landing 


CLEVELAND ELECTRIC ILLUM. CO. 
East Lake 


TENNESSEE VALLEY AUTHORITY 
Plant A 


N. Y. STATE GAS & ELECTRIC CO. 
Greenidge 


CINCINNATI GAS & ELECTRIC CO. 
Clermont (Unit 2) 


UNION ELECTRIC CO. 
Meramec (Unit 2) 


WISCONSIN POWER & LIGHT CO. 
Beloit 


JERSEY CENTRAL POWER & LIGHT CO. 


KANSAS CITY POWER & LIGHT CO. 
Hawthorn 
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a Many fine Stations — to relatively large — are building repy. ; 

| lation for reliable, Notably low-cosy Power 9€Neration the Solid i 

Elliott Some of these Units are Shown here, ranging in. “apacity 4 
from 5,000 15,000 kw, 88th driving driven elements ore = 
designeg, built, °ssembled\ ong tested in Elliots 5 
oe ly Unified machine, ang single [c 
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How to 


the Efficiency 


Boiler-Room 


Before you get steam you've got to spend 
dollars—so dollars are a form of energy. 


And if your beiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 


That’s where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 
“boiler-room investment efficiency”: 


1. Complete Range of Equipment—fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service — backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 


experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


3. Direct Sales-Service—conveniently 
located near you. Bailey Meter Company’s 
sales-service engineers are located in more 
industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 
e 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, you owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We’re proud to stand on 
our record: “Mort power to you!” 


COMBUSTION * PRESSURE 
FEED WATER ° LIQuID LEVEL 
TEMPERATURE ° FEED PUMPS 
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These Bailey Boiler Controls for Combustion, Feec! Water, and Steam Temperature insu’e 
efficient operation of two 450,000 Ib per hr, 1000 psi, 900 F, gas and oil fired boilers. 


ROAD e CLEVELAND 10, OHIO 
mee BAILEY METER COMPANY, LIMITED ¢ MONTREAL, CANADA 
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; a remarkable 


Nominal rating: 850,000 pounds per installed in very congested space 
hour at 400 psi and 750° F. Each where temperatures are severe. The 
Ladd-type C-E boiler has six fully- boilers are kept clean at all times. No 
automatic Vulcan long retractables hand lancing is needed. 


POWER * JULY 1951 


t 
ra 
‘ 
2 
\\\ \ : \ if 
2 
} 


Here’s what the Production 
Department reported... . 


‘“‘The first year of operation of the Vulcan retractable soot 
blowers at Station has been a decided success. A 
total of eighteen blowers (six per boiler) have been in daily 


service without the loss of a single lance... 


**... the soot blowers have done a remarkable job of keeping 
the boilers clean. Each . . . has been kept clean and in 
condition to exceed a million pounds of steam per hour 


rating at any time.”’ 


V 
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These three boilers had beer in 
service almost twenty years. The 
original soot blowers -even when 
supplemented by daily hand 
lancing—had been unable to 
clean adequately the boiler and 
superheater tubes. 


Narrow aisles and interferences 
from building steel and other 
equipment created a difficult in- 
stallation problem, but Vulcan 
solved it. Just as Vulcan can solve 
your trickiest problem of keeping 
boilers clean. 


VULCAN SOOT BLOWER DIVISION 
Continental Foundry & Machine Company 


DUBOIS, PENNSYLVANIA 
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GIVES PRECISE FEED 


Remarkably close feed-flow and water-level 
control is being demonstrated daily by the 
COPES Balanced Flow Control at Plant Yates 
of Georgia Power Company, Newnan, Georgia. 
Units 1 and 2 went into service late in 1950. 
Each unit includes a 3-drum, dry-bottom, 
radiant-type Combustion Engineering-Super- 
heater boiler designed for a maximum continu- 
ous rating of 975,000 pounds per hour. Loads 
have been carried as high as 1,050,000—as low 


as 250,000—pounds of steam per hour. 

The COPES Control, applied through the 
hydraulic couplings of the feed pumps, matches 
feed flow almost perfectly to steam flow, and 
stabilizes water level within plus-or-minus one 
inch. Independent of meters and other controls, 
it can remain on full-automatic when they must 
be out of service for any reason. Duplicating 
COPES Control is on order for Unit 3, scheduled 
to start operation next winter. 


NORTHERN EQUIPMENT DIVISION 


Continental Foundry & Machine Company 
711 GROVE DRIVE, ERIE, PENNSYLVANI 


COPES Recirculating Valve used with the Minimum Air impulses trom the COPES Balanced Flow Control 
Flow Control System to actuate this controller on the hydraulic coupling to 


— pumpson light control the speed of each boiler feed pump. AB 
oads. 
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STEAM-FLOW 
ELEMENT 


WATER-FLOW 
—— ELEMENT 


AUTO-MANUAL AND 
BIAS ewes 


Shown schematically is the 
COPES Balanced Flow Control in- 
stalled for each boiler at Plant Yates. 
Responsive to three influences— 
steam flow, feed flow and water 
level—the COPES applies air im- 
pulses to position the individual con- 
troller for the hydraulic coupling of 
each motor driven pump. Two p’ 


or pas by pushing the 
button to start or stop its motor. 

The feed valve is no: wide 
open, but can be to automatic 
service at e. 

Cc Minimum Flow Control 

rotects the pumps against over- 
heating on light loads. 


The COPES Feed Valve, installed in a vertical line, is The COPES Balanced Flow Thermostat has steam-flow 
normally wide open but may quickly be placed on and water-level elements mounted rigidly on the frame 
fully-automatic, if and when this is desired. of the water-level element. It is rugged 
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How welfthis system controls both feed flow and water 
level ig’ shown by a new COPES Performance Report 
me > which also covers installations in two\other Georgia : = 
Power Company plants. Charts are reproduced, as i , 
ate boiler drawings and equipment}\ photographs. 
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The vision began to take form on Independence Day, 
July 4, 1883 at Sunbury, Pa. when Thomas A. Edison 
threw the switch of the first commercial steam-elec- 
tric station in the world. This was one of the epochal 
events foreshadowing the scientific, industrial, and 
economic miracles of the 20th century. The new Sun- 
bury Steam-Electric Station near Sunbury, Pa. re- 
flects both the tradition of our American past and 
the hope of tomorrow as its fine buildings emerge 
from the blueprint stage to provide an abundant 
source of power for factories, offices, farms, and 
homes in Central Eastern Pennsylvania. 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW 


The earliest section which houses four Foster Wheeler 
400,000 Ib per hr steam generators providing steam 
for two 75,000 kw turbine generators is the world's 
largest power plant burning pulverized anthracite. 
The first extension houses a 100,000 kw turbine 
generator and an 800,000 Ib per hr Foster Wheeler 
steam generator. Engineering is under way for the 
installation of an additional Foster Wheeler 
1,000,000 Ib per hr reheat steam generator de- 
signed to serve a 125,000 kw unit. When ultimately 
completed, the station is expected to have a capacity 
of more than 700,000 kw. 
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GENERATOR 
Capacity. per he 


GEMERATORS 


Capocity...400,000 Ib per hr each 
Anthracite coal 


pulverized in 
FW ball mills. 


YORK 6, N. Y. 
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PULVERIZE 
COAL 
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Coal can be made to burn like a gas by pulverizing 
it to 85% through 200 mesh screen fineness . . . in 
a KVS Air Swept Tube Mill. 


Provide coal... any coal...and specify KVS pul- 
verizing and firing equipment. A superfine fuel with 


complete control of firing rate is then at your 
command. 


Our engineers will furnish complete boiler designs for 
your steam requirements. Let us help you reduce your 


operating and fuel costs with KVS pulverized coal firing 
ae! and KVS steam generators. 


Ask for a copy of 97-page Engineering Bulletin No. 


44-B containing valuable information on preparation of 
pulverized fuel and steam generating plants. 


2 PARK AVENUE NEW YORK 16, 
_ FACTORIES: DANVILLE, PA. 
CANADA 
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488 BROADWAY, BUFBALO, NEW 
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Grail. 


@ Buile in 1917, installed in Champion's biler house in 1925, these “Buffalo” 
Jar service until 1931. . . and were still in 


by service ever since! 


As power engineers know, this is an endura ce record for forced draft fans. 


installations, industry-wide have been 
rance — less trouble on the 


ee mene ife. Why not write for Bulletin 3750 


and see what up-to-date “E ffalo” draft fans offer you? 


FOR YOUR 
C 


OPY 
Canadian Blower & Forge Co., Lic., Kirchener, Ont. 
Branch Offices in all Principal Cities 
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WHY STANDARD DP TURBINE DRIVES 
FIT ALMOST ANY APPLICATION. 


Here’s a turbine designed by turbine users. It incorporates the features asked for by 
hundreds of operators interviewed in an exhaustive survey. They told General Electric 


they wanted a mechanical-drive turbine that would fit many types of applications— 
continuous process, standby, indoor, outdoor, equipment drive, generator drive, etc. 


The DP answers these varied requirements with special features that are included 
as standard parts. For instance, you get hydraulic governing to meet critical accuracy 
requirements, totally enclosed construction that allows installation in hazardous 
atmospheres, pressure lubrication for dependable, continuous operation. These ad- 
vantages are included at no extra cost—the DP is priced as a standard. 


If you have steam available, the DP turbine can work profitably for you. You'll dis- 
cover how its standard design gives you wide application flexibility, makes possible 
real savings in maintenance costs. The DP’s operating record proves its reliability 
when there’s a tough job to be done. 


OUTDOOR INSTALLATIONS—No need to make special PRECISION GOVERNING—accurate enough for genera- 
modifications when you move a DP out of doors. Totally tor drives—is yours with the DP’s hydraulic system. Regu- 
enclosed governing system operating in its own oil atmos- lation is 6 per cent with a 30 per cent range of speed adjust- 
phere eliminates possibility of rusting or corrosion. You ment. For process governing, regulator control is available. 


can operate a DP in hazardous atmospheres. Positive act- 7 : e 
i ki the Dp  48* your General Electric representative for full details about 
ing, non-sparking emergency governor protects the the DP mechanical-drive turbine, or write for bulletin GEA- 


turbine against overspeed. 4955. General Electric Company, Schenectady 5, New York. 
GENERAL ELECTRIC 
252-50 
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MECHANICAL- 
DRIVE 
TURBINES 


DEPENDABILITY is built into the DP. Positive lubrication through auto- 
motive-type bearings adds years to the life of the turbine. Special steel 
nozzle plate, self-lubricating graphite packings, and Monel-sprayed shaft 


are examples of design features that spell reliability. 


APPLICATION FLEXIBILITY As the shaded parts in the 
diagram illustrate, most DP parts are identical on all 
frame sizes and ratings. In this way, you can adapt a DP 
for different job requirements with only minor changes. A 


EASY MAINTENANCE Because most parts are inter- 
changeable on all models, spares can be stocked at low 
cost. A spare parts kit, containing 91 items, can be ob- 


tei ad 


different nozzle plate gives you a new horsepower out- 
put. A change in governor gears provides a new speed 
range. DP’s are rated from 10 to 1200 HP and 1000 to 
5000 rpm, and with slight modification, can deliver up: to 
2000 HP and 10,000 rpm. During a change in plant oper- 
ation, the DP’s flexibility will save you money. 
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with the turbine. This simple method of stocking 
spares lowers maintenance costs and provides protection 
for several DP's in your plant. All models, regardless of 
frame size, horsepower, or speed ratings, have identical 
shaft height, keyways, and, coupling fits. Thus, installation 
problems are simplified; you can move these center-line 
supported units from job to job without a custom line-up. 
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REVERSING SWITCHES BURNED 


OUT EVERY TIME THE SILO GATES 


JAMMED, BUT THAT WAS BEFORE 


can quote me,” continues Mr. E. C. 


you q 
tT | wi £ Willy, Chief Electrician, H. J. Kaiser Co., Radum 
@ Plant, Pleasanton, Calif. 


itches welded the main contacts 
perated, the armature could not 


“In the past, 
when Silo Gates jamme 
properly engage, resulting i 

“The coils cost about 
production loss each tim 

“We now have 4 10 
these coils. During the y 


any coils. This represents 4 saving of at le 
t night, an occurrence t 


being dragged out of bed a 
too, we can replace burne 


coils, to say nothing of t 


we found magnetic reversing SW 
d. When reverse control 0 
n a burned out coil. 

$4.00 each, but most important W 
e the coil burned out. 
ampere Fusetron dual 
rear 1950 we blew about 


d out Fusetron fuses 
he valuable production time we save.” 


as the substantial 


-element fuses installed to protect 
100 Fusetron fuses, but didn’t lo se 
ast $400.00 in coils and kept me from 
hat often happened before. Then, 
much faster than we can replace 


Facts about Fusetron Fuses 


@ The 
element opens on sh 
the result, a fuse with on 
re- 


mendous tim 
e-la 
resistance. g and much less electrical 


@ They h 
ve the sa 
me degree 
ing and circuit protect 
xpensive devices made 


@ Made to th 
e same dimensi i 
fuses — fit all standard fuse 
TRUSTWORTHY NAMES IN 


@ Ot 
ainable in all sizes lrom 1/10 to 600 ELECTRICAL PROTECTION 


ampere both 
nd 600 
plug types for 125 volt 


@ Their cost is surprisingly low 
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too, can get 
10 Point Protection 


a * Protect against short-circuits. 7 Give DOUBLE burnout protec- 


: tion to large motors — without 
2 Protect against needless blows Cost: 


caused by harmless overloads. i 
Make protection of small motors 


3 Protect against needless blows simple and inexpensive. 
caused by excessive heating — 
lesser resistance results in much , 
cooler operation. 


Protect against waste of space and 
money — permit use of proper 
size switches and panels. 


4 Provide thermal protection — for 
panels and switches against dam- 
age from heating due to poor 
contact. 


7 0 Protect coils, transformers and 
solenoids against burnout. 


Protect motors against burnout 
from overloading. 


6 Protect motors against burnout 
due to single phasing. 


* Fusetron Fuses have 
high interrupting ca- 
pacity as shown by 
tests of Electrical Test- 
ing Laboratories of 
New York City in De- 
cember 1947. 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me complete facts about FUSETRON dual-element Fuses. 


Don’t Risk Losses! 


One destroyed switch or panel... 

One needless shutdown... 

One lost motor... 
May cost you far more than replacing every or- 
dinary fuse with a Fusetron dual-element Fuse. 


Mail the Coupon Now! 


Company. 


City and Zone 


5 
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MOTORS 


Covers and air shields removed 


manually 
Accessible bearings 


Directed ventilation 
ed exciter 


Direct connect 


AND SLIPSYN CONTROLS 


ation 


Automatic synchroniz 
Field frequency relay for field 
application 
Complete pull-out protection 
completely factory a 


Metal enclosed, 
wired and tested units 
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MORE POWER PER DOLLAR 


with Westinghouse matched synchronous 
Motors and Controls 


You can improve your power factor and save 
money on power bills with Westinghouse syn- 
chronous motors. You can save more by matching 
the control to the motor. That way you get a 
completely co-ordinated system that makes sure 
you get the full savings available. 


HIGH MOTOR EFFICIENCY 
is inherent in 


synchronous motor design. Losses are lower than 
in induction motors. In many cases, the first cost 
is less. Considering first cost, low maintenance 
expense and improvement of power factor, the 
synchronous motor supplies more power per dol- 
lar for many types of drives than any other motor. 


REDUCED MAINTENANCE COSTS 
are the re- 


sult of exclusive inspection and servicing features. 
Readily accessible split-sleeve bearings can be re- 
moved by hand. There’s no top half of bearing 
bracket to remove. Brushes are readily available 


through the front bracket for both inspection 
and maintenance. 


CONTROL IMPROVES PERFORMANCE 
Getting 


the motor started right every time . . . providing 
complete protection at all times are the basic 
functions of the Slipsyn motor control. Heart of 
the system is the ASR polarized slip frequency 
relay. It not only applies the field at the proper 
speed, but also at favorable rotor position for 


' best performance. Welded all-steel cabinets with 


sectionalized compartments protect personnel, All 
live parts are completely enclosed. Attractive 
cabinet blends with modern plant equipment. 


| MORE DATA? | Get in touch with your local 


Westinghouse representative for complete de- 
tails. Ask for copies of B-4379 “Slipsyn Control”, 
and DB-3200. Or write direct to Westinghouse 


Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
J-10352 


caw SURE..1F 
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@ the Municipal 


Electric Light and Power Plant 


at Hannibal, Missouri 


the home of Mark Twain and his famous 
characters, Tom Sawyer and Huckelberry Finn 
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A REPUBLIC automatic combustion control 
system that operates their boiler at test 
standards, 24 hours a day, is the answer. 


Installed at the Hannibal municipal plant 
is a modern three drum, 90,000 lb. per 
hour, 400 psi boiler with forced and 
induced draft fans and fired by a travel- 
ing grate spreader type stoker. 


The REPUBLIC control system enables 
them to take full advantage of those econo- 
mies which have been “built in” their 
boiler and its auxiliaries. It automatically 
increases and decreases simultaneously 
the fuel and air supply to the boiler in the 
correct amount to maintain constant steam 
pressure and in the correct ratio to main- 
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LOWER STEAM COSTS 


left: All essential boiler 
records and manual con- 
trols are centralized on 
the Republic boiler panel. 


Right: Republic regulator 
controlling, in measured 


amounts, the air flow to 
the boiler. 


tain maximum combustion efficiency at 
all ratings. 


The REPUBLIC combustion control system 
makes and co-ordinates these adjustments 
automatically, at the same time permits 
the operator to assume manual control 
from a centralized control point on the 
instrument panel whenever advisable. 


REPUBLIC combustion control systems 
are designed and built for all sizes 
of boilers — all types of fuel firing — all 
load conditions and any arrangement of 
draft equipment. We will be glad to 
supply full information on REPUBLIC 
Control Systems — just write for Data 
Book No. S-21. 
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ALLIS-CHALMERS 


ve Large Tube-Type 


TEFC MOTORS 


170, 
Already Purchased 


IN SIZES FROM 250 THROUGH 2500 HP 


For really tough motor installations, central station engineers are turning 
to Allis-Chalmers large tube-type motors to get the peak reliability they 
know they need. Already over 170,000 hp of these totally-enclosed fan- 
cooled motors have been purchased. And practically 50% of the orders 
now are reorders from satisfied users. 


Advantages offered by the tube-type air-to-air For more information about these opera- 
heat exchanger design of these motors include: tion-proved TEFC motors, contact your Allis- 
1. Full internal air circulation-—for efficient, Chalmers representative, or write for new 

even cooling—makes large ratings practical. bulletin 05B7150A, Allis-Chalmers, Milwau- 


kee 1, Wisconsin. A-3416 


2. Complete enclosure — protects stator core 
and other electrical parts from corrosive 


conditions. 
3. Self-cleaning action — results from gen- = (AC) 


erous flow of outside air through smooth, 
Straight cooling tubes. 
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Above: Shown are four of the five big turbines of the Colorado Springs Municipal Utilities. NON- 
PAREIL Turbine Oil helped operators “wash their hands” of oil-system maintenance troubles. 


Left: J. J. Tyler (left), Standard Oil lubrication specialist, and W. J. Whelan, plant engineer, dis- 
cuss the written guarantee given with each fill of NONPAREIL Turbine Oil, 


Operators of the Colorado Springs Municipal Utilities had their 
hands full keeping oil systems clean in three big turbines. At least 
once a year, sludge and varnish had to be removed from the lubri- 
cating systems. Moreover, gradual deterioration of the lubricant 
used in the turbines made it necessary to replace fills of oil approx- 
imately every three years. 

The recommendation of a Standard Oil lubrication specialist 
changed all of that. Operators took his advice and switched their 
turbines to NONPAREIL Turbine Oil. 

Throughout ten years of operation, oil systems have stayed clean. 
The original fills of NONPAREIL have shown no appreciable dete- 
rioration, and neutralization numbers have remained below 0.10 
KOH /gm. As a result, no fill of oil has needed to be replaced. The 
men of the Colorado Springs Municipal Utilities report: trouble- 
free lubrication by NONPAREIL has pared lubrication and main- 
tenance costs to the bone! Since the switch to NONPAREIL, two 
new turbines have been added. Both of these units'are lubricated 
with NONPAREIL Turbine Oil. 


Turbine Oil 

Trouble-free, low-cost lubrication is assured the Colorado 
Springs Municipal Utilities not only for 10 or 15 or 20 years but © 
for the life of their turbines. This assurance is based on a written 
guarantee, given with each fill of oil to all NONPAREIL users, that 
NONPAREIL Turbine Oil will maintain a neutralization number 
below 0.15 KOH/gm. for the life of the turbine it lubricates. 
NONPAREIL has borne out its guarantee by having served, in in- 
dividual turbines, for as long as 22 years without once being re- 
moved or replaced. 

Ask a Standard Oil lubrication specialist to show you actual case 
histories from utility plants where NONPAREIL has reduced lu- 
brication costs as much as 65%. You can reach a lubrication spe- 
cialist by phoning your local Standard Oil Company (Indiana) 
off ce. Or, write: 


Standard Oil Company (Indiana), 910 South Michigan Ave- 
nue, Chicago 80, Illinois. 


STANDARD OIL 


COMPANY (INDIANA) 
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What's YOUR 
problem? 


F.C. Hess, of Standard Oil’s Indian- 
apolis, Indiana, office, is the Stand- 
ard Oil lubrication specialist who 
recommended STANOLITH to op- 
erators of the Pierce Governor 
Company, Inc., enabling them to 
make an appreciable cut in pro- 
duction costs. 


Left to right: F. C. Hess, Standard Oil lubrication specialist 
W. E. Benjamin, Pierce Governor Company engineer, and A 
C. Gartley, Standard Oil Lubrication Engineer, discuss vital 
part played by Sranoitn Grease in pre-lubrication of Pierce 
governors, 


Elected for governor job... 


O INSURE trouble-free lubrication of 

their product in the field, officials of 
Pierce Governor Company, Inc., Anderson, 
Indiana, initiated the production of a fac- 
tory-lubricated sealed unit type governor. 

A special grease was found that did the 
job, but as production of the sealed units 
mounted, this grease became a costly pro- 
duction item. That’s when STANOLITH 
Grease, recommended by a Standard Oil 
Lubrication Specialist, was tried. In test 
block runs simulating 10,000 hours of ac- 
tual operation, at speeds ranging up to 4,000 
RPM and temperatures from 150°F. to 
200°F., STANOLITH did an even better job 
than the original lubricant. 

STANOLITH factory-lubricated governors 
now have been in service for over eight 
months with no troubles resulting from 
bearing failures, overheating, or leakage of 
the lubricant. STANOLITH’s lower cost has 


STANDARD 


been an added advantage. 

This is one of many success stories re- 
ported by users of STANOLITH. For the be- 
ginning of your own lubrication success 
story, call your local Standard Oil (Indiana) 
office for the services of a lubrication qPe- 
cialist. 


Standard Oil Company (Indiana), 910 
South Michigan Ave., Chicago 80, Illinois. 


Throughout the Midwest there 
is a corps of specially trained, ex- 
perienced lubrication specialists 
ready to give you prompt, on-the- 
spot help with any lubrication 
problem. Each of these men has 
been carefully trained in a Stand- 
ard Oil Lubrication Engineering 
School. It’s easy to get the services 
of a lubrication specialist — just 
phone or write to your local Stand- 
ard Oil Company (Indiana) office. 
When he stops by to see you, ask 
him about the following fine Stand- 
ard products: 


Industrial Oils—This gen- 
eral-purpose line of oils provides 
cleaner operation of hydraulic units 
and supplies effective lubrication in 
compressors, gear cases, and circu- 
lating systems. One or two grades can 
replace a wide variety of special oils 
and lubricants. 


CALUMET Viscous Lubricants On open 
gears and wire rope, these greases 
strongly resist washing and throw-off. 
Their superior wetting ability affords 
better coating of gears, better internal 
lubrication of wire rope. 


STANORUST Rust Preventives —The 
eight grades of STANORUSTs form 
one of the most complete and effec- 
tive lines of rust preventives on the 
market today. Each has been scien- 
tifically developed for its intended 
use. The grades range from a finger- 
print remover to a heavy petrolatum 
that protects against corrosion for 
years under the most severe outdoor 
exposure. 


STANDARD OIL COMPANY (INDIANA) 
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How THE WorTHINGTON STEAM 


What happened at Litchfield, 
Minnesota, is a clue to a most eco- 
nomical power plant operation. 
Originally, the Litchfield mu- 
nicipal power plant consisted of 
low-pressure boilers, a steam en- 
gine and a small turbine-genera- 
tor unit. The exhaust steam is 
sold for municipal heating. 
Next—a Diesel engine-driven 
generator was installed. The load 
grew, and finally, after a careful 
survey, it was decided to install 
a 3000-kw Worthington turbine 
generator and automatically ex- 
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an Economy Drive 


tract steam for heating purposes. 

Worthington builds steam tur- 
bines in all types and sizes—and 
turbine-generator sets up to 
10,000-kw. For proof there’s more 


Tursine Pays Divipenos For THE City oF LITCHFIELD 


worth in Worthington, call our 
nearest office or write to Wor- 
thington Pump and Machinery 
Corporation, Steam Turbine 
Division, Wellsville, New York. 


WORTHINGTON 


SS 


Turbine-Generator Feed Water 
Sets 
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Coal Scales are 

S-E-Co equipped with an 
* endless feed belt 

which has no point of weakness. To 
demonstrate the great strength of an 


endless belt, try this yourself. 


Cut a piece of paper into a strip 3” 
wide x 10” long, pull hard—note its 
strength. 


Now cut two pie. s 3” wide x 5” long 
and join them together with staples. 
Pull this spliced strip just a little and 
it pulls apart. 


Only endless belts have enough 
strength for reliable coal scale oper- 
ation. All S-E-Co. Coal Scales are 
equipped with endless belts. 


OHIO 


POWER 


SEND your inquiry 10 STOCK EQUIPMENT COMPANY 


715 P HANNA BUILDING e CLEVELAND 15, 
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SUPER-7 V-BELT — Fa- 
mous grommet construc- 
tion. No splices where 
failure can start. Rubber 
cushion supports rayon 
cord at pitch line. Sizes 
and sections to suit all 
operating conditions. All 
Standard sizes from stock. 


VARI-PITCH STANDARD 
SHEAVE — Speed range 
of 9% to 28% on drives 
of 1 to 300 horsepower, 
using A, B, C, D, or E 
belts. Two to 10 grooves. 
These sheaves are avail- 
able in either motion con- 
trol or stationary control. 


AUTOMATIC VARI-PITCH 
SHEAVES — Offer step- 
less speed control .. . 
one to 40 hp... 2 tol 
speed range. Move motor 
forward to increase 
speed, and back to de- 
crease, One hand does it 
while motor is running. 


NON-STOCK SHEAVES — These sheaves are made 
to order from stock patterns for A, B, C, D, or E 
belts, 1 to 1000 hp. For further information check 
with your Texrope drive dealer or Allis-Chalmers 


Sales Office. 


OU CAN GET every V-belt drive com- 

ponent from the Texrope line: Con- 
stant speed drives; standard and wide 
range Vari-Pitch drives; speed changers; 
motor bases; and new or replacement long 
lasting Super-7 V-belts. 


Get Added Benefits 
In addition, you get extra engineering 
skill both in the field and factory that 


MAGIC-GRIP SHEAVES— 
Fastest mounting sheave 
you can buy. Aligns 
easily . . . cannot shake 
loose. 1 to 12 grooves 
for A-B, B, C, and D 
belts. 1 to 250 hp. Stocked 
in many cities for im- 
mediate delivery. 


TEXSTEEL SHEAVES — 
Pressed steel sheaves for 
applications from 4 to 
25 horsepower. Light 
weight and rigid. 1 to 
6 grooves, A or B belts. 
All sizes and bores are 
available for delivery 
from stock, 


VARI-PITCH SPEED 
CHANGER—Smooth, ac- 
curate speed control at 
turn of hand wheel. Ma- 
chines operate at exactly 
the speed for best pro- 
duction. Stepless speed 
range: 334 to 1. Ca- 
pacity: 14 to 75 hp. 


comes from having more industrial V-belt 
installations than any other manufacturer. 

The world’s greatest store of V-belt en- 
gineering knowledge has been condensed 
into a 120 page Texrope Pre-Engineered 
Drive Book. Covers 90% of all V-belt drive 
requirements. Ask your Allis-Chalmers 
Authorized Dealer or Sales Office for 
Bulletin 6956A, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3272 


Texrope, Super-7, Vari-Pitch, Texsteel, and Magic-Grip are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country. 


MOTORS — 12 to 
25,000 hp and up. 
All types. 


CONTROL — Manual, 
magnetic and combinu- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


PUMPS — Integral 
motor and coupled 
types from in. 
to 72 in. discharge 
and up. 


' 


a 
f | EVERYTHING IN V-BELT DRIVES! 
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rho-genera- 
tor at @ power plant in Texas. \ 


7,500 sq ft outdoor 
type Condenser serv- 
40,000 kw outdoor 
turbo-generator in Florida. 


An 81,500 sq ft cross flow Con- 
denser, one of two serving two 
100,000 kw turbo-generators 
at a Georgia power plant. 
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| exibhility of design 
1 
\ An 18,650 sq ft turbine-sup- 
porting Condenser serving 
New York State power plant. 
One of two 32,500 sq ft 
Condensers serving a 65,000 - 
: | er vyneeiler 
> 
4 
serving the 100,000 kw on 
turbo-generators at a power 
plant on San Francisco Say. 
: Shell of a 50,000 sq ft cross flow + 
Condenser which will serve a j eh 
cated outside of Dallas, Texas. 
‘ 
“0 POWER tye 
F 


Foster Wheeler Condensers, engineered to meet 
any condition at any location, range from 100 sq ft 
units serving a college campus to 100,000 sq ft 
installations serving the world’s largest power plants. 


Because space limitations and details of plant 
construction are also conditions affecting 

design, Foster Wheeler Condensers are built 

to meet the requirements of headroom, 

turbine support, outdoor installation or other factors 
to best suit each individual location. 


Highly developed auxiliaries to assure top 
efficiency are also offered by Foster Wheeler. 
~These include Steam Jet Vacuum Pumps, 
Condensate Pumps, and Circulating Pumps of 
Centrifugal and Axial Flow design. 


For further details, write to 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER Q WHEELER 
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Thousands of low pressure boiler plants rely on Yarway Seatless 
Blow-Off Valves to keep hlow-down Hnes tight. 
Famous balanced sliding plunger design elirninates a common source of blow-off 
valve leakage. There is no seat to score, wear, clog and leak. 


Yarway Seatless Blow-Off Valves are furnished in tandam, as shown, 
or singly—angle or straightway. 
For complete specifications of Yarway Blow-Off 
Valves for pressures to 400 pai, 
write for Bulletin B-424, 


4 
‘ 
‘ 
; 


may be the answer to your ae 

blow-off valve problem. Thes — 
rugged, valve Combined 

in a one-piece forged- Bdy 
is a Yarway Stellit 
(for blowing) and a Ya L 
(for sealing). For } 
two Yarway 


bat valve 
ay Séatless valve 
ghest pressures, 


b-seat valves are tembined. 


It’s notewe Y 4 out of every 5 high paessure 

boiler plants use Y« 
specificatio s f Yarway Unit Tandems for pressures 

psi, write for Bulletin B-433. 


way Blow-Off Valves. Forgomplete 


YARNALL-WARING COMPANY 
100 Merrnaid Avenue, Philadelphia 18, Pa. * Branch Offices in Principal Cities 


BLOW-DOWN TROUBLES—KEEP BOILERS ON THE GQ 


high pressure range, Yarway Unit Tandems 
~ 
\ 
\ 
\ 
>_> 
‘ay 
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Growth 
in the use of 
UNIT SUBSTATIONS 
1940-1950 


(Based on total orders 
received and delivered) 


g 


H 
‘4 


1940 ‘41 


QUICK INSTALLATION: G-E unit substations come to you complete — 
ready for operation. You merely build the foundations, position the equip- 
ment and connect to your i ing and outgoing lines. Photo shows G-E 
unit —— being installed on the system of the Western Massachusetts 
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Simplified purchasing, 
ease of installation 
help in meeting fast- 
growing loads... 


The rapid trend to factory-assembled unit sub- 
stations—as shown in the chart at the left—seems 
sure to accelerate even more tomorrow. 

Faced with the fastest-growing loads in his- 
tory, utilities are finding these standardized, easy- 
to-install units one of their most valued tools in 
meeting expanding power demands quickly and 
at lowest cost. 

Because of their great flexibility, compactness 
and adaptability, G-E unit substations are appli- 
cable to a wide variety of system arrangements. 
Standard, co-ordinated designs simplify plan- 
ning and purchasing. 

There’s less worry about manpower and ma- 
terial problems. And proved, factory-engineered 
construction assures outstanding dependability. 
For full information, write for Bulletins GEA- 
3800 and GEA-4500. General Electric Co., 
Schenectady 5, N. Y. 
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WEEKS SAVED IN ORDERING! Basic guide-form specifications for G-E 
unit substations are ilable to you, and using these, you merely add ratings 
and number of circuits required and cross out details not applicable. Weeks 
are saved in detailing layouts and piecemeal ordering. Your engineers have 
more time for other system work. 


/ 


INSTALLED RIGHT AT LOAD: Compact, modern, attractive design of G-E 
unit substation enables it to be installed close to the load, even in many 
residential areas. Vital copper for secondary circuits is saved. The substation 
above was installed by the Western Massachusetts Electric Co. Note church 
in background. 
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you 
equipment 
for checking 


Ring Balance Meters 


The only equipment needed for checking a Hagan 
Ring Balance Meter is the set of calibrated check 
- ~ weights supplied with the meter. 
Simply equalize the lead lines, check for zero, place 
check weights on the ring assembly and read the pen 
or pointer. position. 
Each weight is stamped with the equivalent in 
inches of water differential, and a simple calculation 
quickly establishes the relation between differential | 
pressure and meter reading. | 
You can make this test under full static pressure, | 
without high pressure manometers or other cumber- 
some testing equipment. 
Ic is just as easy as it sounds. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


combustion 


46 


control systems ... ring batance flow and pressure instruments 
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PRODUCTION OF CHLOROMYCETIN 
DEMANDS STERILE AIR 


Advantages of Ingersoll-Rand 
“NL” Cylinders 


The Ingersoll-Rand “NL” cylinder achieves 
oil-free compression without the use of tail rods 
or secondary crossheads. The weight of the 
piston is supported by graphitic-carbon wear- 
ing rings which prevent metallic contact be- 
tween the piston and the honed cylincer bore. 
Compression rings are also carbon... metallic 
inner expanding rings giving the proper wall 
pressure. Because the carbon rings are self- 
lubricating, the need for any conventional lu- 
bricant is completely eliminated. Wearing 
rings can be adjusted to maintain the proper 
clearances. 
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Four Ingersoll-Rand “NL” Compressors 
Supply Air for Mold Growth in 
Parke, Davis & Co. Plant 


In its Detroit plant, Parke, Davis & Co. is producing Chloro- 
mycetin by both biological and synthetic processes. The bio- 
logical method includes an air-activated fermentation proc- 
ess that must be free from any contamination. 

Air for activating the mold growth is compressed to about 
40 psig by four Ingersoll-Rand XRE electric-driven com- 
pressors. Since any oil or other lubricant used in the com- 
pressor cylinders would contaminate this air, the compres- 
sors are fitted with Ingersoll-Rand “NL” non-lubricated 
cylinders. Other precautions to assure sterile, contamina- 
tion-free air to the fermentation tanks include electrostatic 
filters on the compressor intake, moisture-removing after- 
coolers, and stainless-steel mesh and carbon sterilizing filters. 

For such services demanding oil-free air or gas, Ingersoll- 
Rand builds standard lines of compressors fitted with “NL” 
non-lubricated cylinders. Sizes range up to 300 hp for han- 
dling air or any gas up to a discharge pressure of 2500 psi. 
Consult Ingersoll-Rand engineers on how you can use “NL” 
compressors for your process or instrument-control. 


Ing ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 587-1 
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With fuel costing what it does today, it is more 
important than ever before to select a boiler that 
will assure the most efficient performance pos- 
sible. That is why so many companies who watch 
steam costs closely have acquired sizable families 
of Vertical Unit Boilers. For example: 


A Chemical Company ordered two VU Boil- 
ers in 1939. In 1946 five more were ordered for 
three of their other plants. In 1949 another was 
ordered for one of these same plants, and in 
1950 two more units for a fifth plant. In 1951 
three more units were ordered for still another 
plant — thirteen units for six plants in twelve 
years! 


An Electric Utility Company ordered its first 

_ The cope” VU in 1941. In 1945 it ordered a second VU for 
a different plant. For another of its plants one 
unit was installed in 1946 and two more in 1947. 
In 1949 a VU was installed in a fourth plant, and 
in 1950 one was installed in a fifth plant. A total 
of seven boilers in five different plants. 


A Sugar Company ordered two VU Boilers 
for one of its plants before the war. In 1946 it 
ordered a VU for a second plant. And in 1950 
another VU was installed in this same plant. 


A Steel Company now has a total of fourteen 
VU Boilers in four different plants. Starting with 
an installation of two units in the early thirties, 
it has reordered six times. The most recent in- 
stallation of two units at one of its plants was 
completed in 1948. 


This is just a small sample of the hundreds of 
companies that have ordered and reordered the 
VU Unit. They have found through their own 
experience that the advanced design, sound con- 
struction and consistent reliability of the VU 
Unit mean lower steam costs. Once you have a 
VU in service you soon know why it is that so 
often one VU starts a family. B-494 


i 


SUPERHEATER, 
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Manufacturing Uses G-E Limitamp Control 


This compact G-E Limitamp controller at Jeffrey Manufacturing 


Company is used on a 4160-volt system. It 


and p 


a 350 hp, 200 rpm, 0.8 power factor G-E synchronous motor 


driving an air compressor. 


This high-voltage control meets a need for ample 
interrupting capacity, protection for operating 
personnel, good appearance and compactness 


The addition of a large compressor 
for general plant use called for a syn- 
chronous motor and dependable high- 
interrupting-capacity control at Jef- 
fery’s modern power house. In 
addition to the accurate synchroniza- 
tion obtained with the new field 
control of this air-break Limitamp 
controller, and the factors mentioned 
above, Jeffrey likes the co-ordinated 
design of this G-E controller that is 
factory engineered and built. Such a 


50 


compact, steel-enclosed controller is 
easily installed, requires little space 

yet has all the features that pro- 
vide protection for both equipment 
and personnel. And it’s quickly in- 
spected and maintained. 


Rapid duty cycles do not affect the 
long life inherent in G-E Limitamp 
-now available in ratings up to 4800 
volts with an interrupting capacity up 
to 250 mva. Shorts are cleared in less 
than half a cycle—offering positive 
protection for your expensive electric 
equipment. Write for more information 
on the new Limitamp controller—also 
available for squirrel cage and wound 
rotor motor control—in Bulletin 
GEA-5409. General Electric Company, 
Schenectady §, N.Y. 


GENERAL ELECTRIC 
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Not an instrument you buy, 
but a service we supply. 


Write or call us today. 


THE COMPLETE CITIES SERVICE LINE FOR THE 
METAL FABRICATING INDUSTRY INCLUDES 


Chillo Cutting Oils 

Trojan Greases 

Trojan Gear Oils 

Pacemaker T Hydraulic Oils 
Optimus Cylinder Oils 

Q-T (Quenching and Tempering) Oils 
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Combustion Facts Fully Revealed | 
by Fast, Simple Heat Prover Test 


This scientific combustion analyzer —the Cities Service © 

Heat Prover—gives you the real “inside” on furnace com- ~ 
bustion conditions. Its plain, quick, accurate work lets © 


you know: 


How much excess oxygen is present 
How much combustible matter is wasted 


How much fuel you might save 


Without endless trial-and-error you can proceed to con- 
serve fuel and increase furnace output. This is substan- 
tiated by records made on all types of furnaces. See for 
yourself how productivity can be improved. Call or write 
today for a Cities Service Heat Prover demonstration... 
readily arranged in your plant. Or for further details 
return the coupon below. 


Cities SERVICE O1L COMPANY 

Sixty Wall Tower, Room 18 

New York 5, N. Y. 

Without obligaticn please send your booklet, “Combus- 
tion Control for Industry” and Heat Prover information. 
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‘Garlock Biran* Leather Packings are tanned and treated 
‘by an exclusive Garlock process for the most severe 
Jeather packing applications. They operate satisfactorily 
‘at heavier pressures and higher temperatures than leathers 


of standard tannage and treatment. 


: In filling each order, the leather is properly tanned 
and treated for the particular service for which the 
finished product is to be used. All types or forms in- 
eluding: Molded Cups, “U” and “V” Packings, Flange 
or Hat Packings, Gaskets, Washers, and Discs. All sizes. 
Write for descriptive folder. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK. 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


“Reg. U. S. Pat. Off. 
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Breech Lock Valves 


Your high-pressure, high-temperature lines are safely controlled 
with pe a ater Breech Lock steel valves, rated at 1500 Ibs. S.P. 


and used in central power stations at pressures up to 2100 Ibs. 
or 1050°F. The exclusive Breech Lock design follows the princi- 
ng used on large guns, except that locking is not accomplished 


y a thread wedging action. Rather, four series of three heavy 
annular lugs on the body and in the bonnet intermesh and lock 
the two parts together. Stress is evenly distributed and the full 
internal pressure acting against the bonnet is carried by the 
breech lugs. Pressure tightness is maintained by sealing the seam 
or joint with a seal weld, which can be chipped out to remove 
the bonnet, if necessary. 


The combination of locking lugs and seal weld possesses a 
strength and structural stability not attainable in any type of 
construction that must depend on some form of gasket for 
pressure-tightness. Leakage is impossible, and maintenance never 
required. In effect, the Breech Lock with Seal Weld has all the 
advantages of the Strength Welded Bonnet design, plus the 
added advantage of easy disassembly and reassembly in the field. 


NOTE THESE ADVANTAGES: 

Eliminates bonnet-joint leakage under the most severe 
operating conditions. No maintenance required. * Provides 
for ready disassembly and reassembly in the field. * Bonnet- 
joint tightness unaffected by rapid temperature changes. 
* No sealing surfaces to become damaged by corrosion, 
oxidation, or in disassembly, and thus prevent reassembly 
of a pressure-tight joint. * No flanges, gaskets, or bolts 
that will require periodic maintenance attention. * Seal 
weld makes a leak-proof joint. * Compactness of design 
reduces weight and bulkiness. * Contour of body and 
bonnet lends itself to good foundry practice, resulting in 
sound, dense castings. 

Write for your copy of “Lunkenheimer Cast Steels,” a 
brochure describing basic research in alloys for bigh- 
pressure, high-temperature valves. Address: The Lunken- 
heimer Company, Box 360A, Cincinnati 14, Ohio. 


STEEL IRON a BRONZE 


VENTURI OR FULLWAY ENDS 
1500 LB. 


LUNKENHEIMER 
GATE VALVE 

THE ONE OCQH NAME IN VALVES 
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PURE WATER 
for Boiler Feed 
Make-Up 


G-R BENTUBE 


RAW WATER 
FOR MAKE-UP 


RETURNS TO BOILER PLUS DISTILLED MAKE-UP 


STEAM for 


Process Work 


LOW-PRESSURE STEAM 


Simplified flow diagram — 
of G-R Bentube Evapo- 
rator supplying low. 
pressure steam for proc. 


This two-in-one unit can double as a 100% thermally 
efficient reducing valve and raw water purifier. Part of 
the vapor which it produces can be used as low-pressure 
steam for process work, while the remainder is con- 
densed as distilled water for boiler feed make-up. The 
G-R “Reducing Valve” Evaporator wastes no heat. . . 
requires no chemicals. 


For more than 50 years, G-R Evaporators have been 
proving their effectiveness and economy in marine and 
stationary installations, large and small. Today, they 


THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 


ess work and distilled © 
boiler feed make-up. 


are in use in power generating stations, industrial and 
—— plants all over the country, as well as on many 

undreds of naval and merchant marine vessels . . . 
wherever pure water is a necessity. 


The exclusive features and distinctive advantages of 
G-R Bentube Evaporators include their famous scale- 
—s Bentube elements, design provisions for pure 
vapor, thorough drainage and easy accessibility. 


Write for Bulletin describing these units in detail. 
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WHAT THE WELL DRESSED 


magnetic 


. WEARS FOR OUTDOOR WORK... 


@ With building costs skyrocketing and inside floor space at a premium, a 
current trend in modern power plants is toward outdoor installation of 
equipment. 

The E-M Magnetic Drive with outdoor enclosure, above, provides 
precise speed control for induced draft fans at The Dayton Power and 
Light Company, Dayton, Ohio. The Drive is dressed up in E-M’s specially 
designed steel overcoat for weather protection. This welded steel plate 
enclosure has a rust resistant undercoating and is split in two sections for 
easy removal. 

Ventilating air for the Magnetic Drive is taken in through a duct in the 
foundation and is discharged at the side of the enclosure . . . removable 
filters keep dirt and trash out. Volute contour of the enclosure is designed 
for proper, adequate ventilation. 

The E-M Magnetic Drive, an electro-magnetic torque transmitting 
device, is designed to provide variable speed control of driven machines 
from a constant speed a.c. motor. This adjustable speed plus a.c. economy 
is your best answer to efficient operation of boiler draft fans. And if you’re 
planning your installation for outdoors, remember that E-M offers the 
effective protection described above. 

Your nearest E-M sales engineer will be glad to advise or assist you in 
_ stage of planning...call him or write the factory for Publication 

o. 1107. 


Engineers inspect new Magnetic Amplifier Type E-M 
Regutron Control for Magnetic Drive installations 
similar to above. This new simplified control has no 
complicated electronic circuits to adjust . . . no tubes 
to wear out. A simple soturable core reactor ampli- 
fier system accomplishes the precise control of speed. 
Full information is given in Publication No. 1°07 
sent on request. t 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


4400-TPA-2103 
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Hard scale, formed on the trays of deaerating evap- 
orator preheaters, is no longer the big problem it 
used to be. 

In a large central station (name on request), the 
preheaters had to be cleaned every three weeks, and 
the units were completely shut down at that time 
from eight to ten hours. 

Then Worthington steam-jet deaerators were in- 
stalled—with a *“blowdown” head designed by Wor- 
thington engineers. This special head allows the 
operator to remove harmful deposits at regular inter- 
vals while the unit continues in service. It also provides 
for simple and speedy acid cleaning of critical parts, 
when necessary, without even opening an access door 
or removing any parts from the unit. 


Compare The ‘“‘Time-Outs”’ 

The Worthington unit, given a short blowdown 
once each shift, stays in continuous operation with 
maximum deaeration for periods of at least 8 months. 
When the acid treatment is given at the end of that 
period, the job is finished in under three hours. 

Compare this with the former record. Then—8 to 10 
hours outage every three weeks and labor by a crew of 
men. Now—with Worthington’s blowdown head— 
operation uninterrupted during regular short blow- 
down, with a shutdown for acid cleaning only once in 


WORTHINGTON 


almost a year, requiring only one man and three hours! 


Worthington Makes Deaerating Equipment News 

Developments like this, applicable to any deaerators 
es under conditions of scaling, are typical of 

orthington’s engineering firsts in water treating 
and deaerating equipment. 

Worthington manufactures all of the equipment 
needed in a complete water treating installation. For 
further information on why there’s more worth in 
Worthington, address Worthington Pump and Ma- 
chinery Corporation, Steam Power Div., Harrison, N. J. 
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A-S-H Hydro-Bins and storage silos 
beside stacks of Titus Station. 


Metropolitan Edison’s new $37,000,000 Titus Station, 
near Reading, Pa., was designed to be a good neighbor. 
Owing to modern water-treating methods, plus Hydrojet 


and Hydrovac, it returns purer water to the Schuylkill 
z River than it takes out. also receives the pyrites discharged from the coal pulver- a 
. izers. The material is then pumped to either Hydro-Bin by q = 
Pulverized bituminous coal is burned in the two 510,000-Ib- means of ash pumps. After decanting, it is hauled to dis- | 
per-hr steam generators now in operation. Ashes are posal areas by trucks. i 
collected in a flooded hcepper under each furnace and are Fly ash is removed automatically from the soot hoppers by 
7 | the Hydrovac System, and is discharged into either of two 
me i, storage silos adjacent to the Hydro-Bins. Upon leaving the 2 a 
. silos, the fly ash is moistened in A-S-H Dustless Unloaders ’ i 
so that it can be trucked without causing dust. : d “ 
Hydrojet and Hydrovac Systems are designed by the men - 


who have pioneered in modern ash and dust handling 
methods. You can put the fullest confidence in their 
recommendations for your plant. 


THE ALLEN-SHERMAN-HOFF CO. 
Dept. A—259 E. Lancaster Ave., Wynnewood, Pa. 


A-S-H Dusiless Unloacer mixing fly ash with water 
so that it can be trucked to disposa! points. Offices and Representatives in Principal Cities 
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less servicing...more service 


Steam power plants, using Monsanto 
Santosite to eliminate oxygen corro- 
sion, are spending less time and money 
on servicing and getting more service 
out of their boilers. 


Santosite (sodium sulfite anhydrous, 
technical) is safe, economical, easy to 
use. It takes all dissolved oxygen out 
of boiler feed water by combining 
with the oxygen to form harmless so- 
dium sulfate. Neither Santosite nor 
sodium sulfate forms sludge or other- 
wise damages boilers or pipes. 


We suggest you get complete informa- 
tion on the use of Santosite to elimi- 
nate oxygen corrosion by writing for 
the Monsanto Technical Bulletin No. 
0-26, ““Santosite for Removing Oxygen 
from Boiler Feed Water.”” MONSANTO 
CHEMICAL COMPANY, Organic 
Chemicals Division, 1700 S. Second 
Street, St. Louis 4, Missouri. 


DISTRICT SALES OFFICES: Birmingham, Boston, 
Charlotte, Chicago, Cincinnati, Cleveland, Detroit, 
Houston, Los Angeles, New York, Philadelphia, 
Portland, Ore., San Francisco, Seattle. In Canada, 
Monsanto (Canada) Ltd., Montreal. 


Santosite: Reg. U. S. Pat. Off. 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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THESE ] Features GIVE YOU 


RELIABILITY, LOW MAINTENANCE 


POWER 


1. Single stage, back-to-back im- 
pellers balance axial forces with- 
out use of balancing drum. Two 
impellers in first stage give advan- 
tages of double suction at this point. 


2. Volute casing provides high effi- 
ciency and radial balance. Volute 
design also simplifies construction 
for easier maintenance. 


3. Expansion joint is brought to 
outside of pump where leakage 
may be quickly detected and ad- 
justments made without dismantl- 
ing the pump. No flexible internal 
members are required for expan- 
sion compensation. 


4. Packing is also located where it 


may be adjusted easily and quickly. 


5. Uniform section of both inner 
and outer casings assures uniform 
expansion at all points. Expansion 
Stresses are minimized; alignment 
is held, 


6. Casing halves are held together 
with full hydraulic pressure of the 
pump assuring a tight seal with a 
minimum of heavy parts. 


7. A carriage which may be at- 
tached to the pump body is fur- 
nished with each unit. The inner 
casing may be withdrawn from the 
outer casing on this carriage, mak- 
ing servicing easy and quick. 


H™ IS A PUMP designed to meet 
the needs of the newer high pres- 
sure boiler plants. Efficiency is high, 
maintenance is low and every feature 
has a long record of successful applica- 
tion to boiler feed service. 

Sizes range from 1200 to 2500 psig 
and from 300 to 2000 gpm. Allis- 
Chalmers can supply the complete boiler 
feed pump installation including pump, 
motor and control of coordinated de- 
sign and manufacture: 

Get the details on this new boiler 
feed pump from your Allis-Chalmers 
District Office, or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3407 


ALLIS-CHALMER 
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MAXWEU 


THE HANCOCK 200+ BRONZE VALVE 


with ‘500 Brinell’’ Stainless Steel Seat and Disc 


Globe and Angle Types, Screwed Ends 
- Sizes: 4” thru 2” 

Pressures up to 200#, 500°F. 

Non-Shock Cold Water, Oil or Gas, 400# 


Usual Bronze Valve Diaphragm Construction 


Hancock Bronze Valve Diaphragm Construction 
125°, to 230°, STRONGER 


New in capacity .. . designed for durability 

. made with precision—here is the latest 
addition to the 74-year-old family of Hancock 
Valves. This new 200# valve gives you every 
premium design feature found in other 
Hancock Bronze Valves: 


“500 Brinell’’ Stainless Steel Plug Seat and 
Dise. A Hancock “first.” Nearly diamond hard 
—honed to mirror-like finish. No wire draw- 
ing, steam cutting, erosion or corrosion. Not 
affected by boiler scale, pipe turnings or 
other foreign matter. No leaks. Maintenance 
minimized. 


125% to 230% Stronger Diaphragm Con- 


Before you specify bronze valves, check Hancocks against those 


struction than ordinary bronze valves. 
Strains of installation and piping, expansions 
in piping systems can’t harm it. 
Hand-Rolled Bronze Stem. Tough, high ten- 
sile strength metal that can take the roughest 
treatment. 

Real Back Seating for Packing Under Pres- 
sure. Direct seat between stem and bonnet— 
away from heat and flow of pressure media. 
Long-Wearing, Tight-Sealing Packing. High- 
quality asbestos lubricated with graphite. 
Cool, Comfortable Handwheel. Basket-type. 


Reinforced malleable iron. Built to operator 
specifications. 


of any other make. For greatest efficiency, longest service, big- 
gest savings—you’ll choose Hancock. Remember, they cost no 


more than ordinary valves. 


Your nearby Hancock distributor will handle your valve needs 
promptly. Ask him about this new 200# bronze valve. 


When Hancocks go in, valve costs go down 


A product of MANNING, MAXWELL & MOORE, INC. watertOowN 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ 
ELECTRICAL AND INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX" CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Dirt and water will not ruin your lubricat- 
ing oil if you use a De Laval centrifuge to 
purify the oil. For the De Laval machine will 
remove both the solid and the liquid impurities 
that so easily contaminate lubricating oil. 


Centrifugal force, applied most effectively 
in the De Laval bowl, throws dirt out of 
the oil and stores it out of harm’s way until 
cleaning time. The dirt that has been removed 
cannot re-mix with the oil and contaminate it 
all over again, nor can dirt store up within the. 
purification area to lessen the effective centrif- 
ugal force. As far as water is concerned, once 
it is centrifuged out, it is gone — discharged 
to waste. 


That is why De Laval Oil Purifiers are con- 
stant efficiency units—purification as sure at 
the end of a run as at the beginning. De Laval 
Protection is Double—and unvarying from 
first to last. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING 
OIL PURIFIERS 
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Can Cut Costs 
Pressure and Temperature Control 


THESE SPENCE FEATURES SHOW YOU HOW 


[= SECO METAL SEATS AND DISCS — Durable 
a "i SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 


PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF 
spring in the Spence age 


ceptionally long life. 


LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 
quire replacement. Spence Regulators have few 
moving parts and those few are ruggedly con- 
structed and seldom require attention. 


SPENCE Type ED Pressure Regulator 


YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 
other Spence features that assure accu- _ulators are built in sizes from %” to 
rate, dependable regulation year after 12” for service with air, steam, water, These Companies 


year. That means Jess down-time, less _ oil or gas. Only minor adjustments are 


time and money wasted on replacement _ needed to switch any Spence Regulator Have Profited 
of parts. from one service to another. 


source of pressure con- 


NGINEERING COMPANY ¢ 
WALDEN, NEW YORK 


SPENCEE 


the valve. It operates at low unit stress for ex- 
- 
Pennsylvania Power & Light Company 
> a Jones & Laughlin Steel Corporation 
= 4 P The Atlantic Refining Company 
. Todd Shipyards Corporation 
i =. General Electric Company 
R. J. Leynolds Tobacco Company 
Ohie fidison Company % 
‘an ET1SO Temperature Type EN Differential Sick 
mance for storage flvid delivered by reguicter and less, pilot operated for 
| Spence: 
62 POWER * JULY 1951 cee 


E 


& 


= 


EAGLE-PICHER 


one-cote 


A revolutionary insulating and finishing cement that saves you time, labor, money ! 


Here’s a new product of Eagle-Picher insulation 
research — an unusual mineral wool product 
that combines insulating and finishing material! 
It goes on in one easy-to-apply coat! 

Saves you time, labor, money! It gives your 


equipment high thermal efficiency ... cuts. 


Operating costs by saving fuel...and helps to 
provide perfect, precise control on temperatures. 


It’s composed of highly efficient ingredients, 
typical of which is famous, high-quality Eagle- 
Picher Mineral Wool. The “k” factor at 200 F. 
mean temperature is 0.50; dry coverage when 
mixed and applied as directed, 35 sq. ft., 1” thick 
(140 sq. ft., 4” thick) per 100 Ib. 


Packed in 50-lb. multi-wall Kraft paper bags. 


General Offices: Cincinnati (1), Ohio 


THE EAGLE-PICHER COMPANY 


EAGLE 


Insulation products of efficient mineral wool —for a full range of high and > 
low temperatures. Technical data on request. 
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Whether you require a simple pipe bend or a complicated pre- 
fabricated assembly Navco can help you. As shown above, 
Navco Shops are equipped to handle Chrome Moly, Stainless, 
Carbon Steel and Copper, in addition to any of the many other 
Ferrous and Non-Ferrous materials. 


VECO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY. + PITTSBURGH, PA 


NEW YORK CHICAGO CLEVELAND + BOSTON ATUANTS TULSA BUFFALO CINCINNATI 
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Cove Copper with 


CHASE BUS CONDUCTORS 


You can cut your copper requirements for bus 
conductors up to 36% by using Chase ventilated 
square copper tube bus conductors, instead of 
rectangular flat bars. 


Chase square copper tube buses can withstand 
heavy short circuit stresses because of their 
high mechanical strength. The large cross- 
sectional areas permit loriger spans between 
supports without unduly large sags. 


They have high thermal conductivity and low 
resistance voltage drop and power loss per 
pound of metal. Send for the Chase Copper 
Bus Conductor Handbook giving specifications 
and installation data. 


Chase P: BRASS & COPPER 


POWER 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
« The Nation's Headquarters for Brass & Copper 

Kansas City, Me. 

Los Angeles 

Milwaukee 

Minneapolis 

Newark 

New Orieans 


FREE Chase Bus Conductor Handbook 
gives physical and electrical character. 
istics as well as data on copper saving. 


* JULY 1951 


Chase Brass & Copper Co., Dept. Po 751 
Waterbury 20, Conn. 


Please send me the Chase Copper Bus Conductor 
Handbook. 


Ze 
: 
2. 
i 
- 
: 
q 
a 
‘ 
4 \ 
2 
wi 
65 


Largest Store uses 
Rectifier Installation 


Macy’s replaces d-c generating plant with 


G-E IGNITRON RECTIFIERS 


When this famous New York 
store decided to discard its d-c 
it had a problem. A considerable 
portion of its equipment re- 
quired d-c power but only a-c 
power could be bought. After 
considering various methods of 
power conversion, Macy’s chose 
dependable, _proved-in-service 
G-E Ignitron Rectifiers to supply 
the 5000 kw of d-c capacity it 
needed. 

The G-E Ignitron Rectifiers 
operate 24 hours a day, 7 days 
a week, with minimum attention. 


In addition, it gives steadier, 
constant voltage over the en- 
tire load range and higher 
short-time overload capacity. 
Supplied as a complete packaged 
unit with transformer and metal- 
enclosed switchgear, the in- 
stallation occupies minimum 
space. 

For information on a G-E 
Ignitron Rectifier to fit your d-c 
power needs, ask your nearest 


G-E Sales office for a copy of 


bulletins GEA-5539 and GEA- 
5569 or write General Electric 
Company, Schenectady 5, N.Y. 


Major portion of the power load of this huge 
store is supplied by the 5000 kw G-E Ignitron 
Rectifier installation. 


324-3 
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don’t let this: 
happen in 
your boilers: 


Aerosols are tiny drops of water dis- 
persed in the steam which cause 
encrustation on superheaters, foul 
turbine blades. When this happens, — 
boilers have aerosolitis, and costly 
shutdowns and repairs will result. 


prevent aerosolitis 
with Dearborn improved polyamide anti-foams 


Your healthy looking steam boilers may be suffering from . 

aerosolitis .. . the expensive boiler disease. 7 

But aerosolitis, more prevalent with some waters than Bulletins 
with others, is easy to cure with Dearborn Improved 
Polyamide Anti-Foams. In addition to inhibiting aerosol ImprovedPolyamide Anti- 
formation, Dearborn Improved Polyamide Anti-Foams Foume, end (2) 
prevent foaming to produce purer steam . . . eliminate 
scale formation . . . condition sludge . . . are compatible The coupon is for your 
with other treatment. conveniones. 

If you use steam for power or process, investigate the 
time and money saving advantages of Dearborn Improved 


Dearborn Chemical Company, Dept. 
Polyamide Anti-Foams. Merchandise Mart Plaza 


Please Note Our New Address Chicago 54, Ill. 
Gentlemen: Please send: 
DEARBORN CHEMICAL COMPANY Bulletin on Dearborn Improved Poly- 
Merchandise Mart Plaza . Chicago 54, Illinois amide Anti-Foams. 


‘DD Bulletin on Dearborn Industrial Water 
Treatment and Engineering Service. 


| 


POWER * JULY 1951 


- 
ij 
3 
4 
4 
“ 
| 
- 
1 ; 
2 ! 
= 
| 
ew THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES {fj ! 
67 


“Tycol Aturbrio 
never lets you down... _ 
turbines run for years 
without trouble” 


How true! Tycol Aturbrio Oils are “double inhibited” to 
prevent oxidation and rusting. They provide maximum resistance 
to emulsification . . . permit continuous operation 
without sludge formation — performing for years without 
an oil change, completely eliminating, in many cases, 
down-time-high-cost maintenance. 


Complete and detailed information on Tycol Aturbrio Turbine Boston + Charlotte, N.C. + Pittsburgh 
Philadelphia + Chicago * Detroit 


Oils is available from your nearest Tide Water Associated 
Tulsa * Cleveland * San Francisco 
office. Call or wire today. 
TIDE 


17 BATTERY PLACE - NEW YORK 4, WY. 


SEND FOR A FREE COPY OF “TIDE WATER ASSOCIATED LUBRICANIA” 
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COMBINED WITH OPERATING ENGINEER 


The Long Look Ahead 


T THIS WRITING the Korean scene looks a little brighter. 
A By the time you read this page our hopes may be 
higher or lower. We Power editors can’t predict which.; 
but we’re sure that no possible turn in the Korean war 
can erase the challenge that faces every power engineer. 


Russia was the great threat before Korea exploded in 
our faces—and will keep on threatening, regardless of 


peace or war in the Far East. 


With her left hand, so to speak, America is fighting a 
terrible, but localized, war with Chinese communists on 
a peninsula near Japan. With her right hand she is build- 
ing war potential to meet the world-wide threat of Russian 
domination. 


As we see it, there are two great dangers in the situa- 
tion. One is that Russia might precipitate a world war 
in 1951 or 1952 while we are still woefully unprepared. 
We don’t expect this to happen, but can’t be sure. The 
second danger is that our national will to arm may be 
softened up by some easing of the fighting in the Far East. 
This, too, we think won’t happen, but it’s a danger to 
guard against. 


In our opinion the following facts will be plain to every 
engineer willing to face the evidence: 


1. Russia is, and will be for years, the deadly enemy 
of the whole free world, and particularly of the United 
States. We block the path of her expansion. 


2. Russia’s word will still be worthless, as it has been 
all along. 


3. For many years nothing but superior military and 
industrial might will protect the free world from Russian 
communistic imperialism. 
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4. America and her allies are still far too weak for 
comfort or safety. 


5. So we must keep on arming at top speed despite the 
terrible cost in waste, taxes and inflation. 


6. If we do this, we may hope to reach a reasonably 


safe level of defense strength by 1953. 


7. Meanwhile we should keep the civilian economy 
rolling on a restricted basis and try to keep some control 
over inflation. 


8. By 1953, if we have still escaped World War 3, the 
chances of later war will be reduced, but we shall be forced 
to maintain armed strength for many more years. Ameri- 
can productive genius can accomplish this while maintain- 
ing living standards equal to 1950, or better. 


If you, as power engineers, accept these conclusions 
you will gird your own plant to meet the following chal- 
lenges during the next two years: increasing demand for 
your power services, continued insistence upon service 
reliability and quality, rising costs and wages, manpower 
shortages, possible loss of key men, shortages of steel, 
copper and certain other materials, possible difficulty of 
obtaining certain essential spare parts, occasional fuel 
shortages, plus governmental controls with their red tape 
and paper work. 


To clear these hurdles you will step up your preventive 
maintenance, stock essential spare parts, train your men 
to handle other jobs in a pinch and stock fuel as far as 
practicable. You will also plan ways to keep production 
rolling if a vital power-service unit should break down, 
or if demands for steam, electricity, water and compressed 
air should rise rapidly, or your usual fuel be cut off. 
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Gives the Torque 


IMPACTOR HANDWHEELS 


GIVE YOU FROM 2.8 TO OVER i2 TIMES 
THE FORCE OF AN ORDINARY 
HANDWHEEL TO CLOSE VALVES 


It takes three strong men, pulling their hardest, on an ordinary 
valve handwheel to equal the closing force of ONE man using an 
Edward 16” Impactor Handwheel,; With progressively larger size 
Edward Impactor Handwheels, the force available to close a valve 
is equal to six, eight, ten and, yes, even twelve men. 


Originated and patented by Edward and improved through the years, 
the Impactor handwheel is the one most eftestive of lly 
closing a valve so it is absolutely tight against high operating or test 
pressures in power, petroleum, chemical, marine, or industrial plants. 
It needs no clumsy expensive gear-or toggle construction, or the use 
of extension levers or cinch bars for actuating. 


Its space-saving design allows piping designers great latitude in 
locating valves, walkways and operating platforms. 


But most important, the Edward Impactor handwheel means sure, fast 
operation of valves—big or little—in an emergency or under normal 
operating conditions by a single man. It saves manpower by giving ONE 
man more power. NOW standard equipment on most 900, 1500 and 2500 Ib 
Edward Valves, 22 inches and up. 


The Impactor principle is simple. Two heavy lugs are cast on the underside of the wheel: a sharp turn of the 
wheel causes these lugs to strike simultaneous blows against a steel cross arm, locked to the stem or revolving 
EValthrust yoke bushing. Write for full facts, Edward Valves, Inc. 1220 West 145th Street, East Chicago, Indiana. 


WOMANPOWER BEATS MANPOWER! 


Many smaller size Edward valves are available with the new 
impactor Handle (right in photo) for greatest closing efficiency. 
Design principle is same as impactor handwheel, and test gages 
prove it too gives you the torque of six hands or 2.8 times the 
closing force of an on,inary handwheel. You know the valve is 
closed absolutely tight with an Edward impactor Handle. 


FEATURES LIKE THIS SAVE YOU MONEY AND WORK ... 
That's why it pays to specify Edward Valves. 
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ORIGINATED BY EDWARD 
‘BIRTHPLACE OF BETTER 
VALVE DESIGNS 


Another Product 


= 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


EAST CHICAGO, INDIANA 
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This hospital 
power plant 
Cures pipe ills 


with BYERS 
WROUGHT 
IRON 


Since water is the life-blood of 
every power plant, an unfailing 
supply is of first importance. In the 
plant at the Kankakee (Illinois) 
State Hospital, the job of safe- 
guarding this service was entrusted 
to genuine wrought iron. Over 
‘thirty tons of Byers Galvanized 
‘Wrought Iron pipe, in sizes from 
‘1 to 8-inches, was installed in the 
‘supply system, and in extending 
the water distribution system in 
‘certain adjacent areas. The ma- 
terial was already being utilized 
for maintenance work on conden- 
‘gate return lines in the steam dis- 
tribution system. 

Power plants in all sections of 
the country are using this same 
time-tried method of protecting 
water lines. The wisdom of the 
choice is confirmed by many com- 
parative records of genuine 
wrought iron still serving in water 
lines after thirty—forty—and even 
fifty years, in areas where low- 
first-cost piping materials required 
repairs and replacement in a frac- 


tion of the time. The condensate 
return application is another that 
follows established engineering 
precedent. Condensate is always 
aggressive, and genuine wrought 
iron has proved itself remarkably 
successful in resisting attack. 

It is helpful, in applying genuine 
wrought iron in the many places 
where it can reduce repairs and 
maintenance, to know something of 
how it is made, how it resists corro- 
sion, and where it has been used. 
All this is digested in the booklet, 
THE ABC’s OF WROUGHT IRON. 
May we send you a copy? 


A.M. ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N. Y. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


Engineers—DeLeuw Cather & Co.—Chicago 


N 
WHY WROUGHT IRON LASTS 


This notch-fracture test speci- 
men illustrates the unusual 
fibrous structure of genuine 
wrought iron—which is re- 
sponsible for the unusual cor- 
rosion resistance of the 
material. Tiny threads of 
glass-like silicate slag, distrib- 
uted through the body of 
high-purity iron, halt and dis- 
perse corrosive attack, and 
discourage pitting and pene- 
tration. They also anchor the 
initial protective scale, which 


shields the underlying metal. 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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LESS THAN 30 DAYS’ REFUSE removed by a utility's coal breaker. This is one 


example of how .. . 


Crushers Cinch Fuel Sizing, Cleaning 


Fourteen questions and answers help you pin down what crushers do, how 
they work, types available for your job. This is the first of two articles 


By TYLER HICKS. Assistant Editor 


1 What is a coal crusher? 

A device to reduce coal lumps to 
suitable size for stoker or pulverizer. 
It is especially useful with run-of-mine 
coal, sized coal that is frozen or lumpy, 
and coal containing foreign matter. 
Some crushers remove foreign matter 
while reducing lump size. 

2 What types of crushers are used 
most often in power plants? 
Single-roll, Fig. 2. and double-roll 

crushers, Fig. 3, 7 and 8, hammer mills, 

Fig. 4 and 5, and Bradford breakers, 
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Fig. 1, find much use in power plants 
today. Three- and four-roll crushers 
find some use, too. Each crusher design 
has certain advantages that make it 
suitable for a particular job. 


3 How do single-roll crushers work? 

As shown in Fig. 2, the toothed roll 
crushes coal against the breaker plate. 
Coal lumps are reduced to desired size 
and discharged from the lower part of 
the roll. Product fineness is adjusted by 
shifting the breaker plate with respect 
to the roll. Spiral relief springs on 
adjustable breaker-plate rods protect 
roll from damage by foreign matter. 
Plate swings away from roll when par- 


ticles harder than coal are caught be- 
tween the two. Or a shear pin is used on 
driving pulley. This breaks when hard 
materials resist roll turning. V-belt 
drive is often found on single-roll units. 


4 How do double-roll crushers work? 
Two rolls, both toothed, revolve and 
crush the coal between them, Fig. 3, 7 
and 8. Relief springs and floating bear- 
ing permit one roll to yield so hard 
materials can be passed. Modern de- 
signs permit size adjustment during 
operation. V-belt drive is often used. 


5 How do hammer mills operate? 
Called hammer mills or ring crushers, 
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1 BRADFORD breaker lifts and drops coal for gravity-impact 
breakage. Tramp iron and refuse automatically discharged 


these units, Fig. 4 and 5, have one or 


more high-speed rotors fitted with 
pivoted hammers. These hammers 


crush, grind and shatter lumps through 
a semi-circular grid, spanning the dis- 
charge opening. Spacing of grid bars 
determines maximum product 
Hammers may be circular, triangular, 
serrated circular for “shredding,” tooth 
or bar shaped. Grinding plate, similar 
to breaker plate, is usually adjustable 
for varying fineness. In many types 
grid is also adjustable. Foreign matter 
too hard to crush is thrown by cen- 
trifugal action into a trap. Hammer 
mills are used where fine crushing is 
desired. Some hammer mills are re- 
versible, permitting symmetrical sharp- 
ening of hammers, avoiding shutdowns 
for “turning hammers” and _ helping 
maintain best crushing surface. 


size. 


6 How do Bradford breakers crush 
coal for power-plant use? 

Coal is continuously charged at the 
loading end. Passing sizes are imme- 
diately screened out through perforated 
plates. Larger lumps are raised by 
radial lifting shelves, Fig. 1, and 
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DOUBLE-ROTOR hammer mill splits coal on initial impact, 
then crushes it on breaker plates. Each rotor has motor 


sizing coal 


tza 
Tramp-iron 
re‘ease finger 


~Bucket 
elevator 


-Crusher 


Discharge 


SINGLE-ROLL spring-relief coal crusher can be used for 
fed to pulverizers, 


stokers and other units 


---Apron feeder 


dropped. Gravity impact breaks the 
coal as it falls on the heavy perforated 
screen plates. Units are chain driven 
and turn at slow speed (12 to 18 rpm). 
Debris that can’t pass screen openings 
travels the full length of the breaker 
and is automatically discharged along 
with tramp iron, timber and other ref- 
use. Some large-capacity breakers have 
a modified hammer mill fitted inside 
the main cylinder. This substantially in- 
creases capacity and breaks lumps that 
might not crack by tumbling alone. 
Bradford breakers reduce coal to needed 
size with fewer fines than other crushers. 


7 What foreign matter may be in 
coal? 

Debris and refuse found in coal vary 
with coal source and other factors. But 
sulfur balls, slate, bony, rock, tramp 
iron, timber, nonmagnetic metal lumps; 
rags and straw are some of the mate- 
rials you may find in coal fed to crush- 
ers. They must be removed or reduced 
to unharmful size. 


8 How does fineness of product vary 
with different types of crushers? 


ENGINEERING AND MANAGEMENT SECTION 


APRON FEEDER delivers coal from track hopper to the coal 
crusher. With coal in hopper, feed to crusher is constant 


Single-roll crushers produce anything 
from 114- to 144-in. lumps. With two 
rolls, lumps can be reduced to 1% in.; 
when fitted with small teeth or flutes on 
the rolls, 4-in. lumps can be obtained. 
But there is considerable loss of grip- 
ping power of the rolls. Final size de- 
pends somewhat on crusher design. For 
finer products hammer mills may be 
used. Depending on spacing of grid 
bars, or screen-opening size, and ham- 
mer type, size varies from 1'4- to %-in. 
lumps. Bradford breakers without 
hammers produce to 114-in. lumps, 
depending on the size of the screen used. 


9 Are all coals of same hardness? 
No. Some coals are extremely hard; 
others are medium hard; some are rela- 
tively soft. Among hard coals are West 
Virginia splint, Indiana block, Illinois, 
Iowa, Colorado, Wyoming, Pennsylva- 
nia Freeport, Kittanning and cannel. 
Hardgrove grindability ranges through 
45 to 60. A few medium-hard coals are 
W. Va. Thacker, Panther, Banner, 
Coalburg, Kentucky, Harlan, Hazard 
No. 4, No. 7 Block and Ohio Hocking. 


Hardgrove grindability ranges through 


POWER 


MANY TYPES OF COAL CRUSHERS ARE AVAILABLE FOR VARIOUS POWER-PLANT JOBS # 
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Discharge 


TWO-ROLL crushers have belt, gear, chain drive, depending 
Coal crushed between two toothed rolls 


on conditions. 


TWO-ROLL gear-driven crusher has plain circular manganese 
segments fitted with “‘hawk-bill’’ teeth. Gear is sectional 


60 to 80. Some soft coals you might 
want to crush are Pocahontas, New 
River, Connellsville, Pittsburgh No. 7 
and 8, and Youghiogheny. Hardgrove 
grindability ranges through 80 to 105. 


10 How do crushers improve mois- 
ture distribution in a coal? 

Wet coal fed a crusher has most of 
the water in surface-moisture form. The 
finer a coal, the more moisture it can 
carry. Crushing exposes new dry sur- 
faces to which moisture spreads. So a 
more even distribution of moisture is 
secured. When dry lumps aré mixed 
with wet fines, serious size and moisture 
segregation may occur in bunkers. Fine 
crushing can reduce it considerably. 


11 How do crushers reduce ashpit 
losses in stoker-fired boilers? 

Large coal lumps supplied to a grate 
ignite slowly and, for a given stoker 
speed on traveling grates, will drop into 
ashpit high in carbon. Finely sized coal 
that stays of the grate burns out more 
completely, reducing ashpit losses. Coal 
that is too fine fal!s through grates or 
burns out in spots, aliowing excessive 
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Breaker 
plate 


Grinding 
plate 


fecentric 
odjustment 


Grote_ 
bars 


_-Folling ring 
-Shredder ring 


ZCleanout 


quantities of air to pass through. In 
moderate-size industrial plants operat- 
ing efficiencies have been increased 2.5 
to 8% by proper sizing before feeding 
to stoker. In larger plants efficiencies 
have been raised 3% by crushers that 
reduce ashpit and excess-air losses. 


12 Can crushers control rate at which 
coal is fed them? 

No, they cannot. So unless a conveyor 
fixes feed rate a feeder of some sort is 
needed. Continuous feeding is best for 
crushers because they perform better 
under these conditions. 


13 What types of feeders are used? 
Conveyors, reciprocating, apron, me- 
chanical and electromagnetic vibrating 
feeders can be used for crushers. Single 
reciprocating feeders give pulsating 
flow; hence twin units that discharge 
alternately are better because a more 
even flow is obtained. Apron feeders are 
good, giving more continuous flow and 
distributing lumps in the moving stream 
of coal. Mechanical and electromagnetic 
feeders screen fines ahead of crusher, 
have easily adjusted feed rate. Regard- 
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HAMMER MILL, or ring crusher, is good for fine crushing. 
Rings shatter and grind lumps through the discharge grid 


ROLLCRUSHER fitted with ‘’slugger’’ teeth on both rolls. 
Solid or renewable slugger shells are used in this unit 


less of feeder type used, it must stop 
promptly if crusher stops. 


14 How can plants using sized coal 
profit by installing a crusher? 

When run-of-mine coal is available it 
can be economically purchased and 
crushed if it falls below a price that 
makes this procedure profitable. So a 
standby crusher can pay off in some 
plants. When sized-coal price falls, or 
run-of-mine rises, crusher can be by- 
passed and sized coal burned. 


Power is indebted to the following 
manufacturers for information and as- 
sistance: American Pulverizer Co, C O 
Bartlett & Snow Co, Buffalo Hammer 
Vill Corp, Condenser Service & Engrg 
Co, Fairfield Engrg Co, T J Gundlach 
Vachine Co, Gruendler Crusher & Pul- 
verizer Co, Hewitt-Robins Inc, Heyl & 
Patterson Inc, Jeffrey Mfg Co, Kennedy- 


Van Saun Mfg & Engrg Corp, Link-Belt. 


Co, Marion Machine Foundry & Sup- 
ply Co, Pennsylvania Crusher Co, 
Stephens-Adamson Mfg Co, Sturtevant 
Mill Co, Williams Patent Crusher & 
Pulverizer Co, Wilmot Engrg Co. 


‘a USE COAL CRUSHERS FOR MORE UNIFORM FEED SIZES TO STOKERS AND PULVERIZERS 
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Slug feeding of chemicals to the high-pressure boilers 
requires a vessel heavy enough to withstand the pressure 


CHEMICALS BEING FED DIRECT TO BOILER DRUMS RUN FROM ACIDS TO ALKALIES . . . 


Boiler 


Continuous-feed systems deliver supply through feed pumps 
connected to closed chemical solution tanks, above, right 


Chemical Feeding—Direct to Boilers 


BoiLer-wATER TREATMENT is a com- 
plex problem requiring top skill. The 
range of chemicals available and the 
problems they treat vary widely—so 
much so that an expert has to work out 
the individual feed as well as equip- 
ment to get it into the boiler cycle. 

In general the equipment for chem- 
ical feeding divides into two main 
classes: (1) low-pressure low-tempera- 
ture apparatus for applying the chemi- 
cals in the preboiler system! (2) more 
complex designs for direct feed to high- 
pressure high-temperature boiler cycle. 

This latter class, direct-feed, char- 
acterizes most internal boiler water- 
treatment systems. While there are 
many individual chemicals handled, 
there are relatively few distinct feeder 
methods. The most important are de- 
scribed below. 

Solution Displacement. The more or 
less familiar “pot” feeder of the pre- 
boiler cycle’ with some changes can 
serve for high-pressure direct-feed duty, 
Fig. 1. First off, a pressure vessel heavy 
enough to withstand full boiler pressure 


“Proper Chemical Feeding Gets Results,” S 
T Powell Power, June 1951 
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By SHEPPARD T POWELL, Chemical Engineer 


must be used. It is charged with a 
chemical solution while it is still cut 
out of the boiler circuit. Then the feed- 
water is cut in at full pressure to sweep 
out the chemical solution and discharge 
it into the high-pressure feedwater inlet 
header or direct to the drum. 

You can manual or automatic 
control to cut the chemical feeder into 
the cycle at desired intervals. When 
automatic control does the job, motor- 
operated or solenoid valves carry the 
burden. They may respond to settings 
of the feedwater or steam flowmeters to 
inject the chemical in proportion to the 
total water entering the boiler. 

Pumping Equipment. If you want to 
feed chemicals continuously, as you will 
for phosphate, sulfites, caustic, for in- 
stance, you'll need some pump arrange- 
ment. Fig. 2 and 4 are good examples 
for phosphate feeding. Fig. 2 applies 
for normal phosphate needs and Fig. 4 
for requirements that run high. 

Both assemblies employ a closed tank 
and dissolver, similar to those you'd 
use with caustic or sulfite. In Fig. 2, 
two high-pressure pumps, one a spare, 
feed directly to the boiler drums. One 
set of pumps and discharge header can 


use 


serve a number of boilers when feeding 
is needed only once or twice a shift. 
This rate of feeding holds where make- 
up stays low and is completely softened. 

In addition, Fig. 2 has an auxiliary 
chemical tank connecting to the pump 
suction. With it you can conveniently 
dose idle boilers or inject miscellaneous 
chemical treatments. 

Fig. 4 is the kind of feeder you find 
most often where phosphate require- 
ments run high. A hinged top permits 
easy addition of chemicals, while a 
motor-driven mixer keeps solution 
agitated for quicker dissolving. 

Continuous Circulating Feed. One 
rather special adaptation of the con- 
tinuous pumping system above is a spe- 
cial high-pressure chemical header. This 
header, run near all boilers, allows a 
separate feed to each boiler through a 
calibrated V-port or needle valve. The 
high-pressure header carries a release 
valve to discharge solution back to the 
chemical mixing tank if throttling is 
too much. Once boiler-water phosphate 
tests are made, the individual boiler 
feed valves are reset, according to the 
deficiencies, to bring up each boiler to 
the desired level. 
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Acid-feeding to boilers calls for special precau- 
tions in handling, storage and actual feeding 


Automatic Feeding. With high, con- 
tinuous phosphate feeding, say for a 
large quantity of lime-soda-softened 
makeup water, feed changes should be 
scheduled at short intervals. If pos- 
sible, have changes reflect variations in 
hard-water consumption. 

One system uses a separate phosphate 
pump for each boiler with one extra as 
a spare. A motor- or solenoid-operated 
3-way valve at each phosphate pump 
suction alternately supplies phosphate 
solution, then flushing water (con- 
densate) to the pump section. A timer 
system under control of a flow meter 
or program clock determines the time of 
feed cycle, that is, how long the phos- 
phate solution flows to the pump, and 
how long the flushing water. 

One timer keeps the phosphate pump 
operating for its predetermined time, 
say, 20 minutes. A second timer ener- 
gizes the 3-way valve at the beginning 
of the cycle to turn it to the phosphate- 
feeding position. A third timer, which 
allows adjusting dosage in proportion 
to hard-water consumption, changes the 
3-way valve back to the flushing-water 
position after maybe eight minutes. Dur- 
ing the balance of the cycle this flush- 
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. . REQUIRE EQUIPMENT TO WITHSTAND PRESSURE, OPERATE SAFELY UNDER CONTROL 


,Dissolving water 


Flash mixer 


Feed lines to point of application 


Depending on the results you want and the chemicals you handle, there’s 
equipment that will deliver them gradually, in slugs, or to predetermined 
cycles. Here’s an experience roundup by an expert on what to use, where 


ing water is pumped through the piping 
to push all phosphate solution into the 
boiler. Then the entire system goes out 
of service until the next cycle. 

Acid Handling. Acid for boiler feed- 
water treatment and auxiliary water 
conditioning has been growing in im- 
portance for power-plant service. It 
can do several jobs: (1) reduce al- 
kalinity (2) regenerate acid zeolites 
(3) maintain sulfate-carbonate ratios 
(4) release CO, from carbonates and 
bicarbonates. 

Several acids, including sulfuric, sul- 
furous, phosphoric, hydrochloric and 
carbonic are used rather extensively. 
Lactic and nitric acids as well as some 
others have less widespread application. 

The preferred way of handling and 
storing these acids depends on their 
quantity. If only a little acid is needed, 
order it in carboys and store it that 
way. Equip the storage place with 
fountain showers so in case of accident 
those handling the acids can wash 
themselves quickly. 

If you use enough acid to justify bulk 
purchases, have the acid unloaded di- 
rectly from tank cars. Then handle the 
acid in accordance with the directions 
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High, continuous phosphate feed to boiler drums requires changes in 
feed rate by mechanically operated valves to reflect water variations 


\ Solenoid or motor operated volves 


of the Manufacturing Chemists Assn’s 
manual of standard and recommended 
practice. Further, the organization will 
supply you with bulletins relating to 7 
this problem. 

Several schemes work in handling 
acids: 

1. If acid is to be received by tank- 
car shipment, transfer it to a storage 
tank near the spot you plan to use it. 
Transfer of either hydrochloric or sul- — 
furic acid from tank cars to storage 
should be made in accordance with 
safety rules recommended by the Manu- 
facturing Chemists’ Association or other 
recognized authority. Design the storage 
facilities to provide all necessary safe- 
guards to work and equipment. A 
typical arrangement of satisfactory 
acid-storage facilities shows in Fig. 3. 

2. When acid arrives in carboys, use 
only approved means for handling and 
transferring acid. 

3. When the acid is: pumped from a 
carboy to a dilution tank, arrange 
equipment for this operation with safety 
in mind. 


Manufacturing Chemists Assn, 246 Wood- 
ward Bldg, Washington 5, D . 
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ELECTRONICS FOR THE POWER ENGINEE 


By F A ANNETT, Associate Editor 


39 — Electronic Control for Dc Motors: Il 


TR, 
it 


tt 


OL Stop GM 

Stort 

: Connection network for phase-shifting the grid voltage of the motor-armature 


TuHere are THREE COMMON Ways of 
| adjusting the speed of shunt de motors: 
*(1) varying armature voltage while 
holding field voltage practically constant 
(2) changing field-coil voltage when 
armature voltage is held nearly constant 
(3) combining both methods. Elec- 
tronic-control systems are available that 
power dc motors from an ac supply, 
and control their speed by any one of 
the three methods outlined. Here we 
will study an electronic system for 
operating dc motors from an ac system 
that adjusts speed by armature-voltage 
control. 

Control Features. Fig. 1 and 2 dia- 
gram a General Electric electronic 
motor control that in addition to con- 
trolling the speed of a de motor in- 
cludes several other features. Besides 
the usual overload protection, armature 
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power tubes Ts and T;, Fig. 2, to control motor’s speed from potentiometer P, 


current is limited to a preset value dur- 
ing acceleration, such as 150% of rated. 
Also, means are provided for holding 
speed practically constant at a preset 
value even though the load may change. 
Other features not shown in the dia- 
gram are dynamic braking for quick 
stopping and regenerative braking for 
use on reversing drives. 

Control Transformers. The diagram 
looks a little complicated, but it is 
quite simple if we study each feature 
separately. The single-phase ac power 
supply connects to the anode power and 
control transformers. Secondaries ST, 
Fig. 2, and ST», Fig. 1, are part of the 
anode power transformer, the primary 
of which is not shown. 

Primary BPIT, Fig. 1, powers the 
phase-shifting network consisting of 
resistors R,; and Ro, ac coils AC of a 


saturable reactor and primary BP2T for 
BS2T secondaries, connected to the 
grids of the motor-armature power tubes 
T, and T; Fig. 2. Primary BPIT also 
energizes the secondaries that heat the 
cathodes of the armature power tubes. 

Primary CP, Fig. 1, energizes second- 
aries CT that heat the motor field power 
tubes 7’, and 7. Also, primary AP is 
part of the transformer that heats the 
cathodes of the contro] tubes, Fig. 2. 
Secondaries on these have been omitted 
to simplify the diagram. 

Time Relay. When the line switch is 
closed the power transformer is ener- 
gized to make secondaries ST, and ST, 
alive. Armature power tubes 7, and T; 
and field tubes Tg and 7, cannot con- 
duct until contacts GM, and TRz close, 
Fig. 2. Closing these contacts is con- 
trolled by timing relay TD, Fig. 1, to 
give the power tube cathodes time to 
heat before being loaded. 

This relay is energized from second- 
ary ST, when the line switch is closed 
and starts timing out. In about 5 min, 
contact TD, closes to complete a circuit 
through relay coil 7R. Energizing this 
coil closes contact 7R, to form a hold- 
ing circuit around TD, and to open 
contact TR, to disconnect the timing 
relay. Relay coil TR also closes contact 
TR; in the field-coil circuit and opens 
TR, to break the field-coil discharge 
circuit. 

Shunt-Field Circuit. The field coils 
are now excited from center tap T on 
secondary through resistor Ro;, 
the field coils contact TR, either tube 
T, or Tg, back to ST, depending on the 
secondary’s polarity. Adjustable re- 
sistor Ry; is used to obtain correct 
voltage across the field coils. 

With these coils excited, everything 
is in condition to apply voltage to the 
armature. This is done by pressing the 
start button, Fig. 1, which energizes 
coils CR and GM. Coil CR opens con- 
tacts CR, and CR». Coil GM closes 
contacts GM, and GM,. Contact GM, 
forms a holding circuit around the start 
button so it may be released and coils 
CR and GM remain alive. Contact GM. 
closes the armature circuit. This circuit 
is from tap 7 on the transformer 
through the commutating field winding, 
the armature, overload relay OL, either 
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tube 7, or 7; to the transformer, de- 
pending on its polarity. 

Control-Power Supply. Secondary 
AS,, which is part of the transformer 
whose primary is AP, Fig. 1, supplies 
power to the control and other circuits. 
A circuit for secondary AS, is from its 
center tap through voltage regulating 
tubes VR, and VRo, resistor R,, reactor 
X,, to either anode of 7; and to either 
terminal of AS, depending on its polar- 
ity. Output of dual-anode tube 7; is 
filtered through capacitor C, and reactor 
X,. Tubes VR, and VR, maintain 300 
v between A and B for control opera- 
tion. 

Power Tubes Grid. Coil DS connects 
to the anode of the tube 7, and, as 
previously explained, is the de coil of 
saturable reactor AC, Fig. 1. When coil 
DS is dead, reactance of reactor AC is 
at its maximum. Under this condition 
secondaries BS2T apply a voltage to 
the grids of 7’, and 7; that lags the 
anode volts to give a minimum, set, 
motor-output speed. As de current is 
increased through coil DS, reactance of 
reactor AC decreases to advance the 
grid-voltage phase relation with the 
anode volts of tube 7, and T;. These 
tubes then conduct earlier in the anode 
voltage wave to raise the voltage across 
the armature and increase its speed. 

Control Circuits. Current through 
coil DS is adjusted by speed-control 
potentiometer P,, but first let’s consider 
the control circuits. One circuit is 
through voltage-regulating tube VR,, 
resistor Rs, tube 7, coil DS, resistor 
Ry, and to rectifier tube 7';. Another 
circuit is through resistors R;z, Ry, Rs 
and R, to tube 7';. Voltage drop across 
R,, and R;, biases the grid of tube 7,. 
This potential is applied from the grid 
to the cathode through resistor Rg, tube 
VRz and resistor Rs in parallel to B. 

Adjusting the bias on the grid of tube 
T, regulates current flow through this 
tube and coil DS to adjust motor speed. 
Bias on tube 7, grid is adjusted by 
regulating the current flow through 
tube T,. Its circuit is from D through 
the tube, resistor R,; and R, to rectify- 
ing tube 

Current flow through resistor R,; in- 
creases voltage drop across this resistor. 
This has the same effect as increasing 
the resistance of R,; to make the voltage 
more minus on the grid of tube 7, to 
reduce current flow through this tube. 
As a_ result, setting speed-control 
potentiometer P, for a higher or lower 
speed, changes current flow through 
coil DS to adjust the motor’s speed. 

Speed Control. Assume contact 4, 
on P, is set in the position shown. Volts’ 
drop from contact A, to D is applied 
as a bias to the grid of fram 
A, through Ryo, and grid to 
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y] Wiring diagram of an electronic de motor’s speed controller that includes current 
limit, constant shaft speed at any adjustment, speed stability, other features © 


cathode to D. Voltage across the arma- 
ture is applied from E to D, cathode 
and grid of tube To, through resistors 
Rio. Ri, R43, part of Ps, and Rog to 
OL. In -T. the grid acts as an anode 
(grid rectification) for current to flow 
froin the cathode to grid. This current 
flowing through Ry9 and Ry, causes a 
voltage drop that opposes the minus 
bias applied to the grid by P;. As a 
result motor speed comes up to the set 
value without overshooting. 

If contact A; is moved to the position 
shown dotted, minus bias is increased 
on the grid of tube Ty. Current flow 
through this tube and R, starts to de- 
crease, as will minus bias on the grid of 
tube 7,. Current through this tube and 
coil DS increases to phase-shift the bias 
on the grids of tubes 7, and T;. This 
causes them to increase armature volt- 
age and the motor’s speed. 
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Voltage increase across the armature 
increases the current flow through re- © 
sistors Ry and R,,. Increased voltage 
drop across these resistors opposes the 
increased minus bias applied to the grid 
of T. by the new setting of P;. Motor 
speed again gradually comes up to the 
new set value without overshooting. 
Also, if for any reason armature volt- 
age increases above normal, tube 7, 
and the output of power tubes 7’, and 
T; decreases to hold motor speed con- 
stant. 

Minimum Speed Adjustment. Mini- 
mum-speed potentiometer P, sets the 
lowest speed at which the motor can be 
operated by P, adjustment. When A, 
is in its lowest position, P, is cut out of 
circuit. If contact A; is now moved to 
its top position, this will be the same as 
connecting A, to D to reduce the minus 

(Continued on page 192) 
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Case No. 2—THE BALKY ASH-REMOVAL SYSTEM 


> D C Swift, Ebasco Services Inc, 
continues his series of tough 
problems that have plagued him 
in his work as plant starting 
engineer... 


> Here’s a case, or really a series 
of cases, where the gremlins put 
in overtime with vim and vigor. 
Each time Don outlines the head- 
ache, stop and see if you can 
anticipate the cure, then read 


®& A HYDRAULIC ASH SLUICE and water- 
jet vacuum-type flyash-collecting system 
served a new 425,000-lb-per-hr pul- 
verized-coal fired boiler. Two 1180-gpm 
3600-rpm 427-ft-head horizontal single- 
stage centrifugal pumps driven by 200- 
hp 2300-v 3-phase squirrel-cage motors 
supplied water to the system. 

Sluice water flowed from the cooling- 
tower basin, some 500 ft from the pump, 
through a 10-in. underground line. 
Since little debris would come from the 
basin, no strainers were provided. 
Water at 175-psig pump discharge pres- 
sure, piped to multiple-jet nozzles, pro- 
duces vacuum to pull dry flyash from 
hoppers beneath superheater, air pre- 
heater and dust collector. 

Water passing through reducing 
orifices sluiced ash out of the boiler 
hoppers. Water at full pressure fed jet 
pumps to carry ash through the sluice 
line to the ash-disposal sump pit. Water 
and ash from the air separator dis- 
charged to the sluice line also. 

Service Needed. The station was be- 
ing rushed to meet a start-up deadline. 
The boiler had been on light load 
several days before making the ash 
system ready for service. Ashes had 
accumulated to such an extent that any 
unforeseen delay in removing them 
would have meant shutting down the 
boiler and station. 

As soon as sluice-water pump piping 
was completed and electric supply con- 
nected we tested motor rotation. We 
found it wrong (as usual) on both 
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pumps. After reversing motor leads 
and making final connections, the East 
pump and motor were given final check 
for alignment and lubrication. The 
eoupling was connected and filled with 
heavy oil. 

When venting the pump, we discov- 
ered there was no water in the suction 
line. Looking in the basin we found the 
pump suction several feet above the 
water level. This level was raised to 
overflow point, but we had to prime the 
pump with a hose, holding suction and 
discharge valves nearly closed. After 
starting the pump we checked bearing 
oil rings and adjusted packing glands 
to give enough leakage. Oil rings were 
hard to see and after a few minutes we 
found the one in the outboard bearing 
was not turning. About then a small 
amount of smoke came from the bear- 
ing and we shut down the motor quickly. 

Removing the motor end bell, we dis- 
covered the oil ring hung up out of 
place. After making previous adjust- 
ments to the end bells, the installation 
mechanics had neglected to return the 
ring to its proper place. The bearing 
was wiped slightly but the shaft was 
OK after slight smoothing. 

Two Make One. We then started the 
West pump, but it ran with heavy 
vibration and noise in the motor. It 
was not safe to use. To get one operable 
unit, we interchanged the outboard end 
bells and bearings of the two motors. 
This let us get the East pump running 
so flyash could be moved out of the 
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overflowing soot hoppers of the boiler. 

With over 150-psig water pressure at 
the multiple jets, vacuum was only 
about 5 in. Hg. We cleaned out the 
flyash with some difficulty, finding half 
bricks, welding rods and caked soot in 
hopper intake valves. Supposedly, the 
hoppers were thoroughly cleaned be- 
fore starting the boiler. 

Checking the vacuum-jet nozzles we 
found most of them plugged with weld- 
ing slag, bits of wood and stones. Much 
of this could not be removed through 
the access hole below the nozzles, so we 
had to unbolt the 6-in. inlet flange to 
clean out the debris. After a thorough 
job, vacuum jumped to 17 in. Hg and 
flyash removal greatly improved. Plug- 
ging troubles continued, however, with 
decreasing frequency until the piping 
was thoroughly flushed out. 

After straightening out this mess, the 
flvash lines near the vacuum-jet tank 
sometimes plugged up with wet ash. 
‘This was caused by shutting off the jet 
water before venting the flyash lines. 
The decreasing vacuum in the lines 
sucked some of the water trickling from 
the horizontal supply pipe through the 
nozzles and back into the normally dry 
pipes. Opening a vent valve before 
shutting off water pressure corrected 
this trouble. 

Operation. Shutoff valves on branches 
to ash sluices and ash jet were far apart 
and all at some distance from the 
pumps. Several times the pump became 

(Continued on page 204) 
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FEEDWATER TREATMENT 


Part two of the Power Handbook applies the 
scientific fundamentals presented in part one 
(March, 1951) to each of the basic power 
services and functions listed above. This highly 


condensed data, used with the commen sense 
and know-how that only experience provides, 
ean be the key to a better understanding of 
power engineering. 
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EDWATER TREATMENT 


THE 4 BASIC JOBS 


on tube surfaces as scale when water evaporates. This reduces heat transfer, 
causes overheating of tube metal. Scale formation is avoided by (1) removing 
these hardness salts before water enters boiler or (2) adding chemicals to the 
water to cause these solids to form a soft sludge that can be removed by blowdown. 


| SCALE. Calcium and magnesium salts, chiefly, dissolved in boiler water, deposit 


CORROSION. Boilers, economizers, feed heaters, piping, etc., become corroded 
when (1) water is acid or (2) dissolved gases are present. Prescribed remedies 
are (1) neutralizing water acidity with an alkali (2) removing gases by deaera- 
tion, followed by a chemical “scavenger” that absorbs remaining traces and 
(3) feeding a corrosion inhibitor together with organic substances to protect 
surfaces of boiler and return lines. 


CARRYOVER. Slugs of water passing over with steam cause erratic superheat, 
mechanical troubles with engines, turbines. Solids passing over deposit in 
superheaters, on turbine blades, may spoil materials in process. Alkalinity too j 
high, oil in the water, too many solids, particularly suspended solids, are main ’ 
causes of foaming. Blowdown and antifoam agents help combat carryover. 


EMBRITTLEMENT. Metal failure from embrittlement is along drum seams, under ; 
rivets and at tube ends where water flashing to steam through any small leaks 4 
in these highly stressed areas allows any sodium hydroxide in water to concen- j 
trate. Embrittlement can be checked by maintaining low hydroxide alkalinity, H 
avoiding leaks at stressed metal, using special inhibiting agents. ; 


IMPURITIES IN BOILER WATER 


CLASS 


NAME FORMULA DIFFICULTY CAUSED LIMITS OF TOLERANCE MEANS OF REMOVAL SPECIAL REMARKS 


Hydrogen HS Corrosion; harmful to process Under 5 ppm Aeration and filtration; Found principally in ground waters . 
hey sulfide chlorination and polluted steams 
=< 
| he Carbon co, Decreases pH of water; causes Ratio of alkalinity to CO, must Aeration; neutralization with Filming of neutralizing amines 
‘ w dioxide acid corrosion if alkalinity is low be greater than 3 to 1 alkalies; deaeration used to prevent condensate line 
corrosion 
o Oxygen 0, Corrosion and pitting (special form Under 0.005 ppm for steel-tubde Deaeration; chemical treatment Can also cause pitting of steam : 
of corrosion) economizers, high-pressure boilers with sodium sulfite lines, turbines, condensate lines, etc, 


Sediment Sludge, scale, carryover; harmfulto Under 5 ppm for general purposes Coagulation; filtration; 


i=) 

Turbidity process Sedimentation (settling) 

37 Organic matter Foaming; harmful to process Limits depend on application Same as above; also chemical treatment 

a 


ou Foaming; deposits in boiler Under 0.5 to 1 ppm Coagulation; filtration Mostly enters with condensate 


Hardness (All Ca(HCO,),, CaCO, Scale deposits in boiler; forms 0-2 ppm® in high-pressure boilers, Softening plus internal treat- Calcium salts are chief cause of 

Ca and Mg CaSO,, CaCl, insoluble curds in washing pro- under 17 to 25 ppm® for low- ment in boiler scale in boilers, followed by mag- 
o salts) Mg(HCO,)., MgCO. cesses; MgCl, is also corrosive pressure boilers with enough nesium, Magnesium scale not as ns 
eo ? 3 sodium alkalinity present hard as calcium scale . 
MgSO,, MgCl, 
= Sodium NaHCO, Foaming; Carbonates form CO2in 0-5 ppm* for high pressure boilers, Hydrogen exchanger, deionization, Sodium salts are found in most waters, a 
2 alkalinity NaC, steam to causeretum-|ine corrosion; depends on individual conditions acid treatment with deaeration are very soluble and can’t be removed Pe it 
S NaQH May contribute to embrittlement for low-pressure boilers by chemical precipitation : 
_ Su.fates $O, Hard scale if calcium is present 100-300 ppm* for general purposes Deionization 

< 
Q 
> Chlorides Cl Priming, foaming if present in Depends on indixidual conditions Deionization 
2 large amounts 
3 Iron Fer* Deposits in boiler if present in Under 0.3 ppm for general purposes Aeration plus filtration; ion : 
Manganese large amounts; harms process exchange > 


Silica Si0, Hard scale in boilers, turbine- Under 10-15 ppm in concen- Deionization; lime-seda process When combined with aluminum salts 
blade deposits trated salines of high-pressure with addition of ferric sulfate forms extremely hard scale in boilers, 
bdilers if akalinity is low; to (cold)or Mg reagent (cold or hot) 
under 3-5 pp to avoid turbine 
*ppm as CaCO, deposits 
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BASIC WATER CHEMISTRY 


SOME COMMON ELEMENTS 


Atomic Equivalent 
Element weight Valence 


Aluminum ‘ +3 
Calcium +2 
Carbon Variable 
Chlorine Variable 
iron (Ferrous) 
tron (Ferric) 
Hydrogen 
Magnesium +2 
Nitrogen Variable 
Potassium +1 
Oxygen 
Phosphorus 


-2 
Variable 
+1 
Variable 
+4 


Silicon 


COMMON ACID RADICALS 


Molecular 


Equival 
Formula Name weight po 


Valence weight 
Bicarbonate 61.0 
Carbonate 30.0 
Chloride 35.46 
Nitrate 62.0 
Hydroxide 17.0 
Phosphate J 31.66 
Sulphite i 40.0 
Sulphate 48.03 


ELEMENTS, COMPOUNDS. Matter is made of one or more of 92 


basic substances called elements. Two or more elements, chem- / 


ically joined, form entirely different substances called com- 
pounds. Smallest size compound that can exist without breaking 
down into its basic elements is a molecule. 

CHEMICAL SYMBOLS. Each element has a symbol. Hydrogen is H 
and oxygen O. A molecule of water is H2O, meaning two atoms 
of hydrogen and one of oxygen for each molecule of water. 
VALENCE is the combining power of elements to make com- 
pounds. Some valences are (—), others (+). In a compound 
molecule, (~) and (+) must equal. So it takes two hydrogen 
atoms with (+1) valence for each (~~ 2) valence oxygen atom. 
ATOMIC OR MOLECULAR WEIGHTS are relative weights of atoms, 
molecules. Water has two parts by weight of hydrogen and 16 
parts of oxygen. Molecular weight of H2O is then 1+1+16=18. 
EQUIVALENT WEIGHT is pounds of a substance chemically equiv- 
alent to 1 Ib hydrogen. (See “Water Analysis,” next page.) 
IONS, CATONS, ANIONS. Pure water contains some electrically 
charged separated parts of molecules called ions: the hydrogen 
ion (H+) and the hydroxyl ion (OH-). When any substance 
dissolves in water, it ionizes — breaks down into ions. Some ions 
are (+) charged —cations; others (—)—anions. Each ion’s 
charge acts like a valence. When a molecule ionizes, number 
of (+) charges must equal number of (—) charges, per mole- 
cule. In a solution total(+) charges must equal total (—). 
ACIDITY, ALKALINITY, pH. In pure water, number of (H+) and 
(OH-) ions are equal. Water is then neutral. But many sub- 
stances’ dissolved in water add more (H+) or (OH~) ions. 
When more (H+) than (OH~-) exist, water is acid. When 
more (OH~-) than (H+) exist, water is alkaline. But product 
of (H+) and (OH-—) ions present is a constant at any given 
temperature. Doubling (H+) halves (OH~), vice versa. 

So merely measuring (H+) ion concentration tells how acid 
or alkaline a solution is. For this the pH scale, ranging from 
0 to 14, was invented. A neutral solution has a pH of 7.0, but 
becomes more and more acid as pH decreases from 7.0 and more 
and more alkaline as pH increases from 7.0. 

ACIDS, BASES, SALTS. Ions may be charged atoms or charged 
groups of atoms, called radicals. Compounds of (H+) cations 
and acid radicals are called acids because they add (H+) ions 
when dissolved. Compounds with metal cations, and (OH-) 
anions increase alkalinity, and are called bases. Salts (metal 
cations with acid radicals) add neither (H+) nor (OH—). 

HARDNESS means the presence of scale-forming calcium or mag- 
nesium salts in water. Carbonate or bicarbonate salts contribute 
carbonate or temporary hardness — heat breaks down these radi- 
cals into CO» and water. Sulphates, etc. contribute non-car- 
bonate or permanent hardness — they are unaffected by heat. 
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PRINCIPAL CATIONS AND ANIONS 


With OH these metals form bases. With acid radicals they form salts 


These form 

hardness 

compounds 


-Calcium Magnesium Borium Aluminum Ferric Ferrous 


cols 
acids 


{x very 
salts 


These ore “acid radicals” With H they form acids. 
With metals they form salts 


Hydroside Chioride Bicarbonate Carbonate Phosphate Exchanger 


IMPORTANT COMPOUNDS 
ACIDS 


Heat breaks down into HzO and gos 


H3PO4 
Carbonic Sulphur Phosphoric 
acid ood aud 


Present inmost 


Heoted Chemically re 
breats down 


added. Also 
moves onygen product of 
trom woter treatment 

Sodium 


hydroaide chionde suiphite 


Sludge formed by action of phos 
phates on calcium hardness 


Used in lime 
soda softeners 


Consttvent 


Forms hord 
of hardness scole 


Catcium Calcium 


hydromde i bicorbonate 


Insoluble pre Heat drives 


off to 
form magnesi 
um carbonate 


Magnesium 
hydroude 


TYPICAL REACTIONS 


Equations show 
how substances 
exchange anions 
and cations in 
solution to form 
new substances. 
Top shows reac- 
tion in sodium 
exchanger. Bot- 
tom shows in- 
ternal phosphate 
treatment. Arrow} 
means substance 


precipitates out 


FA 


External treatment is used to remove 
impurities in raw makeup before it en- 
ters the boiler cycle. Two forms of 
treatment are used, either separate or 
together: (1) mechanical — including 
aeration, filtration, deaeration, coagu- 
lation, sedimentation and evaporation 
to remove suspended solids and some 
dissolved gases, (2) chemical —to re- 
move hardness, alkalinity, dissolved 
solids and silica. These chemical (or 
softening) methods are usually one of 
two types: (1) those that precipitate 
impurities and (2) ion exchangers. 
PRECIPITATION, Certain chemicals in- 
troduced to raw water will react with 
dissolved impurities to form new in- 
soluble compounds that come out of 
solution (precipitate). Examples: lime, 
soda, phosphate which precipitate cal- 
cium and magnesium hardness. 
JON EXCHANGE. Other materials, 
called exchangers — including natural 
and synthetic zeolites — will actually’ 
give up harmless anions and cations 
to the raw water and hold back unde- 
sirable anions or cations. (See example 
for sodium exchanger on page 83). 
Table right compares results of ten 
different chemical external treatments. 


Internal treatment is the feeding of 
chemicals directly to the raw water 
or into the boiler to: (1) precipitate 
impurities as a sludge in the water 
rather than as scale on the boiler metal, 
(2) condition the sludge to keep it 
from sticking to the metal so it can be 
removed by blowdown, (3) adjust the 
water composition to make it non-cor- 
rosive. Table at right lists some of the 
materials used to accomplish these 
three objectives. Commercial “boiler 
compounds,” designed for a wide range 
of low- and medium-pressure boilers, 
include various combinations of these 
basic treatment materials. For high- 
pressure boilers, it’s more common to 
select the individual ingredients sepa- 
rately according to the individual in- 
stallation. 

BLOWDOWN. As well as removing the 
sludge formed by treatment, blowdown 
is often used to control the solids con- 
centration in boiler water. Concentra- 
tion of chloride ions in water serves as 
a good indication of total dissolved 
solids, so amount of blowdown is often 
determined by: blowdown (% of make- 
up) = 100 (Cl in feedwater/Cl in 
boiler water). However if solids con- 
centration is too high, amount of blow- 
down required becomes excessive. 


FEEDWATER TREATMENT Continued 
EXTERNAL TREATMENT 


INTERNAL TREATMENT 


RESULTS OF VARIOUS EXTERNAL TREATMENTS 


1. Sodium exchanger 
2 Sodium exchanger 
plus acid 


3. Hydrogen and 
sodium exchangers 


4. Cold lime soda 


5. Cold lime plus 
exchanger 


6. Hot lime soda 


7. Hot lime soda 
plus hot phos 
phate 


8. Hot lime soda 
plus exchanger 

9. Hot phosphate 
alone 


10. Deionization 


Final had 
fess, ppm — Alkalinity Total solids CO2 in Final silica 
as CaCO, feduction teduction steam Content 
02 None increase High if alk- Not reduced 
linity high 
02 Up to 100% None As low as Not reduced 
if desired desired 
02 Up to 100% Reduced with Same as 2 Not reduced 
if desired alkalinity 
34-85 Reduced by Depends on Reduced 
Depend degree of alkalinity excess soda, 
ing on removal of usually low 
excess CaHCO,) 
a 
Mg(HCO,), 
0-2 Same as 4 Same as 4 Same as 4 Same as 4 
17-25 More than 4 More than 4 A littie lower 1-2 ppm; 
than 4 depends on 
amount of 
reagent 
0-2 Same as 6 Same as 6 A little lower Same as 6 
than 4 
0-2 More than 6 More than 4 A little lower Same as 6 
than 6 
0-2 Little Little Same as 7 Not reduced 
0-2 Nealy 100% Neatly 100% As low as Depends on ar 
desired ion exchanger, 
cam be as low 
as 0-2 ppm 


Must water 
be clear? 
Yes 

Yes 

Yes 


No, but SiO, 

iS spotled 
by very high 
turbidity 


Same as 4 


Same as 4 


Same as 4 


Same as 4 
No 


Yes 


Skill to 
operate 
low 

Medium 
Medi um 


High 


High 


High 


High 


High 


CHEMICALS USED IN INTERNAL TREATMENT 


PURPOSE NAME FORMULA 
Sodium hydroxide NaOH 
(caustic soda) 
= 
Sodium carbonate 
(soda ash) 
x= 
a 
= Sodium silicate N 
(water glass) aSi03 
= Amines Ammonia 
deriv- 
atives 
Sodium sulfite Na,S0, 
z Sodium phosphates NaH,PO, 
Be Na HPO, 
ze NagPO, 
NaPO, 
=o 
Sodium aluminate 
Tannins, lignins Organics 
of varying 
constitu: 
3 tion 
Stach 
Reactive colloids Complex 
organics 


ACTION 


Increases alkalinity, 
taises pH, precipitates 
magnesium 


Increases alkalinity, 
taises pH, precipitates 
hardness 


Coats boiler metal 


Prevent corrosion 


Prevents 0, corrosion 


Precipitate calcium as 
calcium phosphate, Ca, 


of preferably cal- 


cium hydroxyphosphate, 
Precipitates calcium 
and magnesium 


Prevent feed line de- 
posits, coat scale crys- 
tals to prevent their 
sticking to metal 


Same as tannins 


Provide fluid sludge, 
minimize carryover 


REMARKS 


Contains no carbonate, so does not favor 


formation of COp in steam. Alkalinity 
must be carefully controlled; excess 


caustic soda may aid caustic embrittle- 


Low cost, more easily handled than caustic 
soda. CaCO3 forms scale; soda ash breaks 
down releasing CO2 with steam; alkalinity 
must be controlled. Siudge conditioning needed 


Protects against corrosion in low-pressure 


boilers using soft waters 


Pass over with steam to prevent corrosion 


in condensate | ine 


A scavenging agent used to neutralize 


residual oxygen not removed by deaeration-- 
ferrous hydroxide, also used. Sulfite may 
break down to H2S in steam 


pH must be kept at 9.5 or above for reaction 
to take place. Proper compound must be 
chosen to adjust pH to best value. Finely 
divided calcium phosphate favors carryover. 
Sludge conditioning needed 


Forms jelly-like sludge. 


Used with soda ash or phosphates. Are inert 
with respect to hardness removal. Breakdown 
under heat, hard to contiol. Also inhibit (slow 
down) embrittlement as does sodium nitrate, 


NaNO, 


Forms slimy coating to prevent scale. 


Breaks down under heat; no control 


Will react with calcium and magnesium and 
adsorb scale crystals but have no direct 


control 
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Whether to use external or internal 
treatment, or both, depends on the in- 
dividual case. Smaller plants, in gen- 
eral, tend more toward inexpensive in- 
ternal treatment. But as hardness or 
boiler pressure increase the shift is 
toward external treatment, followed in 
many cases by supplementary internal 
treatment. Two top tables give general 
limits for hardness and total solids in 
the boiler water. When hardness is 
higher than values listed, external 
treatment is recommended. Likewise 
when total solids can not be kept 
within bounds by blowdown alone, ex- 
ternal treatment is recommended. Bot- 
tom table lists general standards for 
internally-treated boiler water accord- 
ing to pressure. The PO, excess is to 
form barrier against possible scale. 


Tests may be reported several different 

ways. The three analyses in next col- 

umn are all for the same water. 

IONIC — as CaCO,. Most common way 

to report analyses is by parts per mil- 
- lion weight of solution (ppm) of the* 
various ions tested for. These can be 
reported as ppm of each constituent 
on its own weight basis, or more com- 
monly as ppm of CaCO; to put each 
constituent (except silica, total solids 
and other exceptions) on a common 
unit weight basis. With common base 
individual constituents can be added 
and subtracted. (Example: Total hard- 
ness, ppm as CaCQOs, minus calcium, 
ppm as CaCOs, equals magnesium, 
ppm as CaCQO3.) 
HYPOTHETICAL. This is an old-fash- 
ioned way of reporting analysis that 
assumes ions are probably combined 
into certain compounds. Actuall¥ only 
the ions can be measured themselves. 
EQUIVALENT PER MILLION. Where a 
lot of computation is involved, anal- 
yses are converted to an equivalent per 
million (epm) basis to reduce all con- 
stituents to a common denominator. 
To convert to epm, divide ppm of con- 
stituent by its equivalent weight. If it’s 
ppm as CaCOs, divide by 50, the equiv- 
alent weight of CaCO; (from tables 
page 83: 20 for Ca plus 30 for COs 
equals 50). 

Epm can also be used to convert 
from ppm as CaCO; to actual ppm. 
Example: Top line of bottom table — 
198 ppm of calcium as CaCO; + 50 = 
3.96 epm; 3.96 * 20 = 79 ppm as Ca; 

Note: dividing epm into (+) ana 
(—) columns, total (+) should equal 
total. (—) if all constituents have been 
tested for. If (—) is greater than (+), 
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CONTROLLING TREATMENT 


PERMISSIBLE HARDNESS IN MAKEUP TOTAL SOLIDS 


Pressure, Carbonate- (From ABMA)** 
psi Phosphate control organic control Total soliés, 

Up to 35 ppm pe) ppm epe) pst ppm 
200 to 45! 25 ppm (1.5 gpg) ppm (3 gpg) 

450 to 900 8 to 17 ppm (0.5 to 1.0 gpg) Not desirable on - 4 jan 
900 and over Less than 8.0 ppm (% gpg) Not desirable 451 to 600 pores 
“Usually some phosphate is used and the mixed sludge is considered 601 to 750 2 
less adherent than calcium phosphate alone, ai to 900 1500 
**Alkalinity not to exceed 20% of total concentration. Soluble solids plus 1 to 1000 1250 
suspended solids notto exceed soluble solids by over 5%. Oil or grease 1001 to 1500 1000 


that can be extracted by sulfuric ether or chloroform not toexceed 7 ppm 


WATER ANALYSIS 


SUGGESTED CONTROLS FOR INTERNAL TREATMENT 


Up to 250 
H 0.0 
OH, ppm as CaCO, 150 
Total alkalinity, pe as CaCO, 200 
Phosphate, ppm as PQ, 20 to 50 
Silica, ppm as SiO, Up to 200 
Total solids, ppm 500 
Suspended solids, ppm* 500 


—— Operating pressure, psi 

251 to 450 451 to 900 900 and over 

0.0 0.0 0.0 
130 100 50to 80 
160 120 60 to 100 
20 to 50 to 50 50 
50 to 60 to 60 Sto 20 
3009 1500 to 2500 1000 to 1500 


400 300 50 to 200 


*Values shown are higher than those given by the ABMA. This is possible through the use of antifoams and sludge 
conditioners currently available. In fact, still higher values are often permissable” 


IONIC — as CaCO; 


198 
Magnesium as 52 
“P™ alkalinity as 0 
“M" alkalinity as 160 
58 
HYPOTHETICAL 
(Grains per U.S. gal.) 
Calcium bicarbonate as Ca(HCO,) ........ 15.2 
Calcium sulfate as CaSQ,.......... 
Magnesium sulfate as MgSO, 14 
Magnesium chloride as wect 1.8 
Sodium chloride as NaCl... 25 


IONIC WITH EQUIVALENT 


As CaCO; (+) epm (-) lonic 
ppm — cations anions ppm 


Calcium (Ca). .... 198 3.96 79 
Magnesium (Mg)... 52 1.04 13 
Bicarbonate (HCO3). 160, 3.20 195 
Sulfate (SO,)..... 58 116 56 
Chioride (Cl)... .. 68 136 48 
Sodium (Na) (difference 

between + and —) 0.72 17 
Total dissolved solids 

(not including silica) 
(cations = anions) 5.72 5.72 


difference is usually sodium and added 
to (+) column. If (+) is higher, miss- 
ing (—) is frequently nitrate. 
ALKALINITY. This is often reported as 
ppm as CaCOs of P and M alkalinity. 
This can be converted into ppm of OH, 
COs and HCO; radicals by these rules. 
1. If P =O, M is all HCOs 

2. 1f P= M, Mis all OH 

3.1f P=%2M, 2P = COs 

4. If 2P is more than M, 2(M~ P) = 


CONVERSION FACTORS 


a Equivalent per million, A unit chemical 
equivalent weight per million units weight of 
Solution, 


1 ft head (water) 0.434 psi 
1 grain per U.S. gal (gpg)... .. 17.1 ppm 
1 gram per min. ....... 3.18 Ib per day 
1.2 U.S. gal 


qu 

1 ml per gal of a solution containing 3.78 grams 
per liter is a l-ppm treatment 


438 grains 
PPR. sccee parts per million, A measure of pro- 


portion by weight. It is equivalent to a unit weight 
per million units weight of solution, 


. 0.0584 grains per U.S. gal 
8.35 Ib per million U.S. gal 
120 ppm... tb per 1000 U.S.gal 
psi... pounds per sq in 
sees 2.04 in, of mercury 
"2318 head (water) 
231 cu in 
1 U.S. gal water... 8.33 Ib 


COs and 2P -M=OH 
5. If 2P is less than M, 2P = COs, 
M —2P=—HCO; 
So alkalinity in analyses shown here 
is all HCOs since P alkalinity is zero. 


NOTE: Following cables are adapted from 
“Modern Trends in Industria) Water Treaté 
ment” by R C Ulmer and E A- Lowenthal, The 
Oi and Gas Journal, April 13) 1960: “Results 
of various external treatments, Permissible 
hardness in makeup and Suggested controls in 
internal treatment.’ Other tables have been 
freely adapted from material published by W H 
& L D Betz and the Liquid Conditioning Corp. 
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COMBUSTION YARDSTICKS 


FUELS & COMBUSTION 


Compiled by P W SWAIN, Editor 


Combustion is usually figured to (1) find out how a fuel is 
performing under actual conditions and determine its losses 
or (2) to estimate a fuel’s performance under given condi- 
tions and determine the theoretical amount of air required 
for perfect combustion. 

Tools for figuring combustion are analyses of fuel, flue-gas 
and refuse. While not all of these are always available, this 
section shows how to use whatever data are available plus 
short-cut methods for estimating losses. 


CONTROLLING LOSSES. Fuel’s heat is wasted four ways: 
1. Dry-gas loss — heat carried up the stack. Reduced by 
cutting down excess air(raising CO.), keeping tubes clean. 
2. Incomplete-combustion loss — fuel not completely 
burned (CO high). Reduced by more air, better mixing. 
3. Moisture loss — heat absorbed by moisture in fuel and 
air. This is fixed by fuel and humidity, but is small. 
4. Unaccountable losses — includes radiation and com- 
bustibles in refuse (sometimes considered a separate loss). 


Flue gos 

Oxygen 
$ Oxyger 
ogen Witrogen 
Fretuse 

Woter , = 

vapor 

‘Hydrogen 


AIR + FUEL — PRODUCTS 


Combustion is the combination of 


oxygen and combustible material, with _ 


rapid evolution of heat. For combus- 
tion to take place, (1) combustible 
must be gasified, (2) mixture of oxygen 
and combustible must be within flam- 
mable range, not too rich or too lean 
and (3) air-fuel mix must be above 


CHEMISTRY OF FIRE 


Most often the required oxygen is 
supplied in air, which is about 21% 
oxygen by volume — 23% by weight. 
BURNING CARBON. When pure carbon 
burns completely with pure oxygen: 
2€ +20, 

24 parts + 64 parts— 88 parts 

1 Ib + 2.67 Ib —>3.67 Ib + 14,093 Btu 
(Note: “parts” in second line are molec- 
ular weights from table below times 
number of molecules. Number of parts 
on both sides of equation are equal. 
Weights are in proportion to parts.) 

Excess air must generally be sup- 
plied for complete combustion. Then 
products of combustion will include 
excess oxygen (unchanged) plus nitro- 
gen in total air supplied. Nitrogen 
passes through combustion unchanged. 


BURNING CARBON TO CO. If there is 


incompletely to the poison gas CO 
(carbon monoxide), releasing only 
about one-third the heat it would if 
burned completely to CO,. Formula is: 
+0, 
24 parts + 32 parts—> 56 parts 
1 Ib + 1.33 Ib — 2.33 Ib + 3,950 Btu 

This 2.33 lb of CO can later be 
burned to give up the rest of the 14,093 
Btu originally in the 1 lb of carbon: 
2CO +0, -—>2CO, 
56 parts + 32 parts— 88 parts 
2.33 Ib + 1.33 lb — 3.67 lb + 10,143 Btu 
HYDROGEN. Hydrogen burns with oxy- e 
gen to form water, H,O: 
2H, +0, —2H,0 
4 parts + 32 parts— 36 parts ' 
1 lb +8 lb — 9 Ib + 61,100 Btu eG 
SULFUR. Although mainly a corrosion 
nuisance, sulfur does contribute heat: 


ignition temperature. 


FUELS AND ANALYSIS 


not enough air, carbon in fuel burns 11 Ib 


All fuels are made up of varying proportions of the sub- 
stances listed in table at right. Not listed is ash — mineral 
impurities that don’t burn but do present a disposal prob- 
lem. Fuel properties can be reported two ways — by ulti- 
mate analysis or by proximate analysis. 

ULTIMATE ANALYSIS. This lists all the various chemical 
constituents, carbon, hydrogen, oxygen, etc, plus ash as 
percents by weight. However any moisture present is broken 
down into hydrogen and oxygen. 

PROXIMATE ANALYSIS. (Not “approximate”) This is the 
more common form of analysis for coal. It lists fuel con- 
stituents as percents by weight of moisture, volatile, fixed 
carbon and ash. Volatile is tarry substance driven off when 
coal is heated in an air-tight retort to make coke; it consists 
mainly of carbon-hydrogen compounds called hydro-car- 
bons. When the coke left behind is burned in air, the fixed 
carbon is burned off, leaving behind only the ash. Sulfur 
is usually reported separately, but its weight is included 
in the weight of ash for the proximate analysis. 

HEATING VALUE. This is reported separately in Btu per Ib, 
but can be estimated from ultimate analysis, next page. Be 
sure it’s as-fired heating value; values listed moisture-free 
or moisture-and-ash free are too high for fuel as fired. 


COMBUSTION ELEMENTS, PRODUCTS 


At 14.7 psia, 60 F Nature 


Weight, Volume, Gas Com Per cu ft 
Molecular Ibper cuft or Per at 14.7 
weight cuft per!b solid tible pound psia, 60 F 


Heat value, Btu 
Element 


or 
Compound Formula 


Carbon c 12 Ss Yes 14093 

Sulphur 32 Yes 3983 

Hydrogen Ha 2 00531 188 G Yes 61100 32 

Carbon 
monoxide CO 28 07385 B53 ¢ Yes 4347 322 

Methane CH, = 16 -04233 23.62 G Yes 23879 1013 

Acetylene 26 .06954 14.38 Yes 21500 1449 

Ethylene CoH, 2 07437 13.45 G Yes 21644 1614 

Ethane CoH, 30 08009 12.49 Yes 22320 1792 

Oxygen 0, 32 .08440 11.85 G No 

Nitrogen 28 07421 13.48 G No 

Air 29 (equiv) .07636 13.10 

Carbon 
dioxide  CCy 44 8.58 G No 

Water #20 18 


Table based on values in Perry's Chemical Engineers Handbook, Third edition (pg 1583) 
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AIR, PRODUCTS FOR PERFECT COMBUSTION 


Required combustion air and products for 


buctihil, 


burned with theoretical air requirements 


For I mo! of fuel 


For 1 cu ft of fuel For 1 pound of fuel 


3.0 -00528 
- 3.5 a 2.0 
54.0 2% 232 


Other products (than No) Other products (than Na) 
CO, | HO $0 C02 H20 


products (than No) 
$02 C0, Hp) $02 


31.6 


Pounds 


Mols 
Cu ft 
Pounds 


Mols 
Cu ft 
Pounds 


00528 d d Mols 
40. ig Cu ft 
.0950 J Pounds 


-0079 d Mols 
- . ‘ Cu ft 


“Varying assumptions for molecular weight introduce a slight inconsistency in the values of air and combustion products from the burning of 
hydrogen. True molecular weight of hydrogen is 2.02, but the approximate value of 2 is used in figuring the air and combustion products. 


Equations explained under “Chemistry of Fire” were only 
the major reactions on a lb-per-lb-of-fuel basis. Very often 
in combustion calculations it’s necessary to figure fuel, air 
or products on the basis of cu ft or mols. These have all 
been calculated above for theoretical air only. How to allow 
for the excess air that’s needed for most efficient combustion 
is explained in the section below. 

FIGURING BY MOLS. A mol of any substance is defined as a 
weight in pounds equal to the molecular weight. The beauty 
of using mols is that for most all gases the volume of a mol 


is pretty nearly the same at a given temperature and pres- 
sure. (At 60 F and 14.7 psia, the volume of a mol of “per- 
fect” gas is 379 cu ft). This means that a mol of carbon is 
12 lb, a mol of oxygen is 32 lb and a mol of carbon dioxide 
is 44 lb. The number of molecules of a substance in an 
equation can be taken to mean the number of mols of that 
substance. 

So the equation C + 0, = CO, actually means 1 mol 
C + 1 mol O..=1 mol CO,,. It also means that 12 lb C + 32 
Ib O, = 44 Ib 


HOW TO USE ULTIMATE ANALYSIS 


Here is a typical ultimate analysis of 
coal reported by test: 
% by weight 
Sulfur 1.20 
Carbon . 71.98 
Hydrogen 6.47 
Nitrogen ; 1.16 
Total 
FINDING MOISTURE CONTENT. It is 
commonly assumed that all the oxy- 
gen in the fuel is present as moisture. 
So, since there is one lb of hydrogen 
for every 8 lb of oxygen in the fuel, 
the amount of hydrogen tied up as 
moisture is 0.087 + 80.0109 lb per 
lb fuel. Total moisture is 0.0109 + 0.087 
=0.0979 Ib, or 9.79% moisture. 
FREE HYDROGEN. Free hydrogen is 
0.0647 — 0.0109 = 0.0538 Ib, or 5.38%. 
ESTIMATING HEAT VALUE. Multiply 
weights of individual constituents by 
their heating values, then add: 
C: 0.7198 X 14,093 = 
H: 0.0538 X 61,100 = 
S: 0.012 x 3,983 = 
Heat value, Btu = 13,479 
(Note: This method is only approxi- 


POWER * July 195) 


mate; heating value is usually meas- 
ured when ultimate analysis is made.) 
THEORETICAL AIR. First multiply the 
weight per lb of each combustible by 
weight of oxygen it combines with: 
C: 0.7198 X 2.67 = 1.922 
H: 0.0538 x 8 = 0.430 
S: 0012 x1 = 0.012 
Theoretical O, = 2.364 Ib 
Then since air is 23% oxygen by 
weight, the theoretical air required per 
Ib is 2.36 + 0.23= 10.3 Ib of air. 
EXCESS AIR. More oxygen is required 
for best combustion than the theoreti- 
cal amount. In this example, assume 
coal is burned with 40% excess air. 
Excess O, will then be 0.4 X 2.364 = 
0.946 and total O, will be 2.364 + 0.946 
= 3.31 lb. Actual air supplied is 3.31 
—-0.23= 14.4. Or, 1.4 X 14.4 Ib. 
COMBUSTION PRODUCTS. Since no 
weight is destroyed in combustion, 
products must be 1 lb coal + 14.4 Ib 
air = 15.4 Ib total products per ib of 
fuel. However the 0.1 Ib ash will nor- 
mally go into the ashpit, so stack 
gases will be about 15.4 — 15.3 lb 
(actually less, because some good coal 


always slips into the ashpit). The 
weight of dry gas will then be total 
flue gas less moisture content. Moisture 
brought in by air supply is usually 
neglected, so moisture content is nine 
times the total hydrogen weight or 9 < 
0.0647 = 0.58 lb. So dry-gas weight is 
15.29 — 0.58== 14.71 Ib, made up of: 


14.71 100.0 

The oxygen is the excess oxygen al- 
ready figured. Nitrogen is the 0.01 -++- 
Ib in the fuel plus the nitrogen in 
air supply (14.4 lb air — 3.31 lb oxygen 
= 11.09 Ib). Sulfur dioxide and carbon 
dioxide are figured as: (0.012 X 2== 
0.024) and (0.7198 X 3.67 == 2.64). 
CARBON MONOXIDE. One thing that 
doesn’t show up in calculation is the 
CO that almost always is present in 
flue gas, despite excess air. First prob- 
lem, next page, shows how to figure 
combustion for this same fuel, using 
flue-gas analysis with CO. 


4 Fuel 
| 
1.0 3.76 10] - | - - - - - | - 0833 313 - - 
379 | 1425 379 - = - | 316 118.8 - Cu ft 
32.0 | 105 “ao | - - 8.78 | 3.67 - - Pounds 
05 - .00132 | 00496 - 00264 - 940 - 0.5 Mols 
189.5 | 712 - - - | es 1.88 - | 968 356 - - - Cu ft 
16.0 | 25.6 18 - 75 | «| 80 26.3 - 9.0 - Pounds 
1.0 - 1.0 - - 0312 - - 0312 | Mols 
s 379 | 1425 - - - - - 44.6 - - 11.84 Cu ft 
32.0 | 105 ~ - 64 - - - - - 1.0 3.29 - - 2.0 Pounds : 
0.5 00132 | 00496 | .00264 - - 179 | 0357 | - Mols 
co 189.5 | 712 379 1.88 1.0 - - | on 25.4 13.53 - - Cuft 
16.0 | 526 | 44.0 | - - 0422 16 - - 1.88 1.57 - - 
2.0 7.52 19 | - 00528 | 0198 | .00264 | .00528| - 125 470 | .125 - 
CH, 758 | 2850 379 - | 20 7.52 1.0 = - 178 23.7 
64.0 | 210 44.0 | 360 - “169 “556 “116 0990 | - | 40 13.17 | 2.75 | 2.25 - 
2.5 940} 20) 10] - 0248 | .00528 | | - 0962 | .0385 - 
CH, | 947 | 3560 758 = 9.40 2.0 - | 364 137 29.15 - - 
80.0 | 263 88.0 | 180 | - 694 232 0475 3.08 10.13 | 3.38 692 - 
| 
3.0 00] 26 | 00792 | 0298 | 
CoH, | 1137 | 4280 758 - 11.29 2.0 
96.0 | 316 88.0 | 36.0 | - 834 232 
35 | 1317 | 20 
CoH, | 1326 | 4990 158 
112.0 | 369 | 88.0 
4 
Lb % 
SO» 0.024 0.1 
COs 2.64 17.9 
0.946 6.5 
No 11.10 75.5 
< 
87 - 


FUELS & COMBUSTION Continued 
EXAMPLES 
COMBUSTION OF COAL Fraction of carbon burning to CO (2 + 0.6) = 


0.055: 
Weight of carbon to CO - 0.0555 « 0.7198 = 0.040 


Given complete analysis of coal and flue gas, determine (per ib Heat loss from CO = 0.040 x 10143 = 406 Btu; > 
of coal) theoretical air, actual aw, dry flue gas, moisture in flue ° 
gas ~ also per cent excess ai and per cent loss from incomplete Percent heat loss from CO= 100 406 + 13,800 = 2.44% e 
combustion, 12. Theoretical Air per Pound Coal 100. 
1. Ult Analysis of Coal (as 2. Flue-Gas Analysis, Lb 02 2. a Combustion Pradects for 100 Mois of Fuel 
fwed), % by Weight . Pescent by Volume R Mol 
Ash 10.4 


Btu per tb... . .13,800 %6.05 190.77 0.25 
3 Mes of Caton and trogen Fue Gas pei coal 10.8 we 
P Gas Mois 13, Excess ait 16.32 10.28 = 6.06 Tb per Ib coal 9077 028 
r 06 ry — 14. Percent excess air = 6.04 + 10.28 = 58.8% 3. Figuring nitrogen in flue gas 
9,2 N2 required for 190.13 mols 02 = 190.13 3.76 = 714.9 mols 
80.0 ese .0 40% excess N2(by volume) = 0.40x 714. 286.0 
4. Weight carbon burned 8x 12 NATURAL GAS mols 
7, Weight ait supplied ~ 101.3 « 29 2936 ib Given volumetric analysis of a natural gas, determine the volu C02 ess ry ey 
8. Ratio ait to coal = 2938 * 180.0 = 16.32 ib air per Ib coal metric analysis of the flue gas if the fuel 1s bummed with 40% Beet er 6 1 
9, Moisture produced per ib coal = 0.0647 9~ 0.58 Ib 0 6.5 
10. Ory flue gas per Ib coal = coal + aw ~ ash~ morstue = 1+ Gas Analysis by Volume, % 0.0 


1. Figuring CO loss Y 


7 6 Many plants, especially smaller ones, 
T ie ae are not equipped to obtain complete 
ATS Att fuel, flue-gas and refuse analyses. So 
' chart and scales were designed for use = 
VA, when only flue-gas analysis and fuel's 
: heating value are known. Numerous 
°° checks have shown this approximate 
e method (example worked out next ° 
page) to give results within 2% of those 
ay, obtained by figuring from 
analysis. 
CORRECTING HEATING VALUE. Heating 
value used should be the as-fired value. 
If it is reported for dry or moisture-free 
fuel, multiply heating value by one 
| minus the moisture content to correct 
15 10 6 OR for as-fired value. 
Percent Co Percent fuel's heat a ee combustion EXAMPLE: Coal with a dry-basis heat- 
ing value of 12,700 Btu per lb contains 
4.5% moisture. As-fired heat value is 
12,700 (1.00—0.045)=12,140 Btu per Ib. 


+ 
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INCOMPLETE COMBUSTION LOSS can be estimated directly from the CO and CO) read- 
ings of the flue-gas analysis. Dashed line shows solution for problem on facing page 


FUEL OIL ANTHRACITE COAL 


Heating 
Theoretical air, ib for Ib fuel 1,000 Btu per Ib | 
8 9 10 tt 


Theoretical air, ib for ib fuel 
13 16 7 


10 12 015 920 4 
Woter produced, ib per Ib fuel Water produced,ib per Ib fuel 
(CO, +4C0), percent (CO, +4C0), percent - 
14 13 12 10 9 8 19 18 17 6 15 14 13 12 Te) 
0 10 20 3 40 50 60 70 80 90 0 © 20 30 40 50 60 70 80 90 100° 
0, percent O, percent : 


THEORETICAL AIR REQUIRED and water produced from free hydrogen in fuel can be estimated directly from fuel’s heating valve 
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25 
Cabon....... 71.98 Hydrogen ........ 0.0647 8.00 0.518 Che 188.60 94.30 18860 .... 
3 
Aa 
| COMBUSTION SHORT CUTS 
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NATURAL GAS 


Theoretical air, Ib per Ib fuel 
| 
22 23 


9 2.1 
Water produced, ib per |b fuel 


(CO, CO), percent 
8 7 


o 0 2 3 4 SO 60 


8 9 
Op,percent 


70 80 90 100° percent 


—— BITUMINOUS, LIGNITE, WOOD — 


Theoretical air, |b per Ib fuel 


17 6 


Heating value, 
241000 Btu per ‘ib 


015 020 


025 


8 10 12 


value, 


Heat: 
| Btu per ib 


12 14 16 


030 035 040 


Woter produced, Ib per Ib fuel 


6 18 17 16 15 14 


Excess air, 


(CO, +$CO), percent 
12 " 


10 20 30 40 50 60 70 80 90 


5 6 
Q,percent 


10 


100° air, 


7 8 9 10 


EXCESS AIR is estimated from percent CO, + 1/,CO. If flue-gas analysis is accurate, O2 should line up with CO, + 1,CO 


SHORT-CUT EXAMPLE 


QUICK FIGURING OF BITUMINOUS-COAL COMBUSTION 


14. Moisture heat loss per Ib water = 1000+ '/; five gas temperature = 


. Heating valve as fired 
. Room temperature 

. Plue-gas temperature .. 
. Flue-gas onolysis: 


6. Boiler efficiency (from test) 
7. Theoretical air, from scale 


. Woter produced by burning eveileble (scale) 
. Total water from burning of coal = 0.35 + 0.05 
. Actual cir = 175% of theoretical = 1.7510.2 
17.941—0.2=18.7 Ib per ib fuel 
. Dry flue gas = total flue gos — woter produced = 18.7 — 0.40 = 


. Total flue gas = air + cool — ashes = 


. Sensible heat loss in dry gas = Dry gas weight x temperature rise x 
specific heat = 18.3 x (520—80) x 0.24 = 1930 Btu per ib fuel 


HOW CALCULATIONS WERE MADE: 

Items | to 6: This data must be given 
or obtained. 

Item 7: Read from theoretical-air 
scale, bituminous coal. 

Item 8: Read scale marked water 
produced, Ib per Ib fuel. This is water 
produced by burning free hydrogen in 
fuel; does not include moisture origin- 
ally in fuel or air. Air's moisture can 
be neglected. 

Item 9: The 0.05 Ib of original mois- 
ture per lb of coal is assumed, not 
measured. Amount is too small for 
errors to be important. 

Item 10; First add CO: and one-half 
the CO to get 10.5. Enter scale marked 
CO:-++-'CO to get 75% excess air. Note 
that the same scale corresponds to 9% 
oxygen, showing there is no serious 
error in original gas analysis. 

Item 11: All weight fed te a furnace 
goes up the stack or into the ashpit. 
Most of it goes up the stack. Stack 
discharge per lb of coal equals 1 Ib 
plus the air supplied per Ib of coal 
minus the refuse per lb of coal. Refuse 
contains most of the original ash in the 
coal and some unburned carbon. Some 
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15. Moisture heat loss = 


16. 
7. 


10.2 tl per Ib fuel 

0.35 Ib per Ib fuel 
= 0.40 Ib per Ib fuel 
= 17.9 Ib per Ib fuel 


18.3 Ib per ib fuel 


Useful heat = 


ash goes up the stack, particularly with 
pulverized coal, but it is only a small 
percent of the total weight of stack 
discharge. Assume (for any bituminous 
or anthracite coal) 0.2 lb of refuse per 
pound of coal, for this particular cal- 
culation. Neglect refuse for gas or oil. 

Item 12: Dry gas and water vapor in 
flue gas must be separated to calculate 
the heat carried off by each. 

Item 13: This is the largest single 
loss — product of the weight of dry gas 
times the temperature difference be- 
tween stack and room times 0.24, the 
specific heat of the gas. 

Item 14: This formula is based on 
room temperature of 80 F, but is close 
enough for 60 to 100 F. 

Item 15: Product of the results of 
Items 9 and 14. 

Item 16: Follow dotted lines as 
shown on large chart, left. 

Item 17: From previous computa- 
tions and given data, fill in the under- 
lined figures. Use 13,800 Btu as 100% 
to fill in the percent column for a and 
b and Btu per Ib fuel column for c. 
Use given boiler efficiency for f. Line e 
is g minus f; d is e minus’a, b and c. 


1000 + 260 = 1260 Btv 


loss per Ib water x Ib water per Ib coal = 


Heating value, Btu per ib fuel 
. Calculation of heat balance items: 
Dry-gos loss = 1930/13,800 = 
Moisture loss = 500/13,800 = 3.6% 
incomplete combustion loss = 13,800 0.032 
Unaccounted losses = 3530—440—500—1930 
13,800 x 0.744 = 


14.0% 


10,270 Btu per ib 


UNACCOUNTED LOSSES include (1) loss 
of combustible to ashpit (2) radiation 
from boiler and furnace (3) accumu- 
lated errors of measurements and com- 
putation. If unaccounted losses run 
over 5%, or if they vary much from 
test to test, look for carbon in the 
refuse, mistakes in data or computa- 
tions or unusual conditions in steam 
generator. 


CARBON LOSS. The short-cut method _ 


on this page assumes that no analyses 
other than flue-gas are available, and 
so lumps carbon loss in refuse into the 
unaccounted losses. If coal’s ash con- 
tent is known, carbon loss can be cal- 
culated from measurements of coal 
fired and refuse produced (assuming 
negligible carbon loss up the stack). 
EXAMPLE: Ash in 1 Ib of coal as fired 
is 0.074 lb, refuse produced per Ib of 
coal is 0.096 Ib. Then refuse must con- 
tain 0.096—0.074=0.022 Ib of com- 
bustible per lb of coal fired. Since the 
volatile has probably been “cooked” 
off, this can be assumed to be pure 
carbon with a heating value of 14,090 
Btu per Ib, so carbon loss in refuse is 
0.022x14,090—=310 Btu per Ib coal. 


Vv 
i9 
4 
Incomplete-combustion loss, from chart 2% 
f. Useful heat 10270 744 
9 13,800 100.0 = 
" 
= 440 Btu per Ib fuel 
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STEAM GENERATOR showing where to measure temperatures 
and find enthalpies (from steam tables) for figuring efficiency 


Efficiencies are figured according to ASME Test Code for 
Stationary Steam Generating Units. Enthalpiés are in steam 
tables, pp 89-91, Part One. Remember h, stands for enthalpy 
of liquid and h, for enthalpy of vapor. 


STEAM GENERATOR Output, Btu per hr 
OVERALL EFFICIENCY ~ input, Btu per hr 


Output, Btu per hr = S(h,-h,;) + S,(hyg—h.o) + 
S = steam flow, lb per hr 
S, = reheated steam flow, lb per hr (if any) 
B = blowoff, Ib per hr 
Input, Btu per hr = F XH 
F = fuel input, lb per hr (as fired) 
H = fuel higher heating value, Btu per Ib (as fired) 


EXAMPLE. Find overall efficiency of steam generator (with- 
out reheater) producing 56,000 lb per hr of 600-psia 800-F 
steam. Continuous blowdown equals 2500 Ib per hr, feed- 
water enters economizer at 300 F. Furnace burns 5958 lb 
per hr coal, higher heating value of 13,100 Btu per Ib. 
56,000(1407.7—269.6) + 2500(471.6—269.6) 
$958 X 13,100 


0.822 or 82.2%, 


ECONOMIZER 
EFFICIENCY 


Heat absorbed, Btu per hr 
Heat available, Btu per hr 


Heat absorbed, Btu per hr = W(h,2-hy1) 
W = feedwater flow, Ib per hr 

Heat available, Btu per hr = H, X F 
H, = heat available in flue gas, Btu per Ib fuel 


= heat available in dry gas -++ heat available in flue-gas 
vapor, Btu per Ib fuel 


(tg—tr1)0.24G (ty—te))0.46 M-+8.94H, 
+M,[G-C,-N 27.94 (Ho— 

11CO.+-805 +7(No+CO) Ss 

= = x (C,4+-—-)+— 

3(CO+CO) 

M,; = lb moisture per Ib fuel burned 
M, = Ib moisture per Ib dry air to furnace 


C, = lb carbon burned per Ib fuel burned = C_-RC, 
C, = lb combustible per Ib refuse 


G 


STEAM GENERATION 


FIGURING EFFICIENCY FROM STEAM TABLES 


Compiled by B G A SKROTZKI, Associate Editor 


R_ = Ib refuse per Ib fuel 

Hp, No, C, Ov, S, Ib of each element per Ib of fuel (as fired) 

CO», CO, Oo, No, percentage parts of volumetric analysis 
of dry combustion gas entering economizer 


EXAMPLE. Steam generator in previous example burns coal 
with ultimate analysis of 68.5% C, 5% Hy, 8.9% Og, 1.2% 
No, 3.2% S, 8.7% ash and 4.5% moisture. Air enters unit 
with dry-bulb temp of 63 F and wet-bulb of 56 F. Psy- 
chrometric chart shows 56 grains of vapor held by each Ib 
of dry air for this condition. Carbon in refuse is 7% while 
refuse is 0.093 lb per lb of fuel. Feedwater leaves economizer 
at 370 F and enters at 300 F while flue gas enters at 850 F 
with analysis of 15.8% COx, 2.89 O» and 81.4% No. 

Heat absorbed = (56,000-+-2500) (342.8—269.6) = 4,283,000 Btu 


per hr 
C, = 0.685—0.093 x 0.07 = 0.678 Ib per Ib fuel 
11 X 0.15848 X 0.028-+7 x 0.814 0.032, , 0.032 
= 0.678 +-———) 
3X 0.158 »+ 1.60 


= 11.18 Ib per Ib fuel 
H, = (800-300)0.24 X 11.18-+- (800-300) 0.46 0.045-+-8.9 X 0.05 


56 0.089 
+7900 8 nit 


= 1473 Btu per Ib fuel 


Heat available = 1473 X 5958 = 8,770,000 Btu per hr 
4,283,000 


8,770,000 


AIR HEATER Heat absorbed, Btu per Ib fuel 
EFFICIENCY ~ Heat available, Btu per Ib fuel 


Economizer efficiency = 0.488 or 48.8% 


Heat absorbed, Btu per Ib fuel = A,(to-t,)(0.24-++-0.46M,) 
A, = air flow through heater, Ib per Ib fuel = A-—A,, 
A = total air to furnace, Ib per Ib fuel 


= 


G =similar to economizer but based on gas at furnace exit 
A,, = external air supplied by mill fan or other source, lb per 
Ib fuel 


Heat available, Btu per lb fuel 
= (t5-t,)0.24G + 
G and A similar to G and A, but based on gas entering heater 
Other factors same as for economizer 


EXAMPLE. Steam generator in previous example has gas 
analysis at air heater inlet: 15.0% COv2, 3.6% Oz, 81.4% Ne. 
At exit of furnace analysis runs: 16.0% COs, 2.6% Oz, 
81.4% Ne. Air enters air heater at 63 F with 56 grains of 
vapor per lb dry air, leaves at 480 F. Gas enters air heater 
at 570 F. 15% of air to furnace comes from mill fan. 

11 X 0.16 + 8 X 0.26+7 x 0.184 9 678 +4 0.032, 4. 9.032 


3 Xx 0.16 2.67 1.60 
= 11.03 ib per Ib fuel 


0.089 
A = 11.03 — 0.69 — 0.012 — 7.94 (0.05 whe” 


= 10.02 lb per Ib fuel 


Heat absorbed = (1—0.15) 10.02 (480—63) (0.24 + 0.46 oo 
= 865.5 Btu per Ib fuel 
11 X 0.15 + 8 X 0.036 + 7 X 0.814 0.032 0.032 
o= 0.678 +—— 
3X 0.15 + 2.67 »+ 1.60 


= 11.72 lb per Ib fuel 
0.089 
A 11.72 — 0.69 — 0.012 — 7.94 (0.05 — “— = 10.71 Ib per Ib fuel 
Heat available = (570—63) 0.24 X 11.72+(570—63) 0.46 (0.045+ 
56 
8.94 x 0.05 + —_ X 10. = 
+ 5000 10.71) 1561 Btu per Ib fuel 


86. 
Air heater efficiency = 


Ts61 = 0.554 or 55.4% 
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OPERATING 
HINTS 


Following are some of the methods for 
checking on boiler operation. 
INSTRUMENTS. One common aid is the 
steam-flow air-flow meter. When air- 
flew pen is properly calibrated, main- 
taining proper air-fuel ratio is possible 
by. keeping steam-flow and air-flow 
pens together at all times. But calibra- 
tion against combustion-gas analysis 
should be made periodically as fouling 
of boiler passes upsets air-flow readings. 

COz meters and oxygen meters serve 
as a measure of excess air. However 
the COs reading for a given percent 
excess air varies from fuel to fuel; so 
the proper operating point must be re- 
determined if fuel analysis changes 
widely. The Oz reading for a given per- 
cent excess air varies much less with 
fuel characteristics. 

One of the best ways to check the 
general condition of a steam generator 
is the flue-gas temperature at given 
steam outputs. Gradually increasing 
temperatures indicate fouling of heat- 
transfer surfaces. When temperatures 
drop below design temperature, there 
may be excessive air leakage. 

STEAM TEMPERATURES. Superheater 
outlet temperatures are affected by: 

1. Steaming load. Increasing load 
(1) raises temperature on convectjon 
superheater because gas leaving fur- 
nace is hotter (2) lowers temperature 
on radiant superheater because more 
steam flows with no increase in radiant- 
heat transfer. Combination superheat- 
ers may hold constant temperature. 

2. Excess air. increasing excess air 
(1) raises superheat on convection 
type because more air flows over tubes 
and (2) lowers superheat on radiant 
types because furnace gas is cooler. 

3. Feedwater temperature. Hotter 
feedwater lowers steam temperature 
because less fuel is fired and less gas 
passes over superheater. 

4. Fouling. Fouling of heat-absorb- 
ing surfaces ahead of superheater raises 
steam temperature because furnace 
gas is hotter. Fouling of superheater 
lowers steam temperature. 

5. Saturated steam use. Drawing 
steam from drum for auxiliaries in- 
creases firing rate, raises steam tem- 
perature. 

6. Burners and fuel. Varying num- 
ber of, or adjusting burners or chang- 
ing fuel type or characteristics may 
alter steam temperature. 

OVERALL EFFICIENCY. This should be 
checked daily, weekly or monthly. Use 
chart at right for quick figuring. 
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QUICK-FIGURING EFFICIENCY CHART 


EXAMPLE. In one week a boiler produced 21,500,000 Ib of 725-psig 900-F 
steam and burned 1344 tons of 12,000-Btu-per-ib coal. Feedwater tem- 
perature averaged 260 F. Find average weekly overall efficiency. 

Average evaporation is 21,500,000 + (1344 x 2000) = 8.0 Ib per Ib fuel. 
Absolute steam pressure is 725 + 15 = 740 psia. Enter chart at this pressure, 
cross to 900 F, down to 260-F feedwater, across to 8. Ib evaporation, down 
te 12,000-Btu fuel and across to 81.8% average overall efficiency. 
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STEAM TURBINES 


Compiled by B G A SKROTZKI, Associate Editor 


FIGURING TURBINE PERFORMANCE 


BASIC CYCLES on which turbines 
operate affect figuring of per- 
formance factors — see text be- 
low for calculation procedures 


Steam 
in 
W, 


- 


Exhoust 
steam j 
To process : 
Use actual hg 
To waste 
Use soturation hf 
corresponding to 
pressure 
NONCONDENSING OR 
BACKPRESSURE UNIT 


Turbines convert energy in steam to 
shaft energy. In selecting and operating 
them, we're always interested in how 
effectively this is done. Turbine per- 
formance is measured in various ways. 
Here are common ones: 

STEAM RATE is amount of steam re- 
quired by a turbine to produce a given 
unit output — usually expressed in Ib 
per kwhr. It is of direct practical con- 
cern in figuring boiler steam needs and 
performance changes of individual tur- 
bines. It has only limited value for 
comparing different turbines because 
it doesn’t reflect changes in throttle 
pressure, as does heat rate. 

HEAT RATE is amount of energy to pro- 
duce a given unit output — usually ex- 
pressed as Btu per kwhr. Because it 
deals with basic heat units, it is better 
than steam rate for comparing turbines. 
THERMAL EFFICIENCY is ratio of energy 
output to energy input. It is directly 
related to heat rate: thermal efficiency 
=3413/heat rate. See chart. 

ENGINE EFFICIENCY is measure of how 
well an actual turbine compares with 
an ideal one. Expanding from given 
throttle to exhaust conditions, a lb of 
steam does maximum work if expan- 
sion is at constant entropy. This ideal 
condition is never obtained. When ac- 
tual work done by a lb of expanding 
steam is divided by ideal expansion 


CONVERSION SCALE permits quick transfer from thermal efficiency (percent) to heat rate (Btu per kwhr) for usual range 


STRAIGHT CONDENSING UNIT 


Saturation hg 


work, the resulting ratio is engine effi- 
ciency. It serves as a measure of design 
effectiveness. 

FOR ALL TYPES OF TURBINES: 


Steam rate, Ib per kwhr 
__ steam flow, Ib per hr (W1) 


corresponding to 
exhaust pressure 
4 


™ generator or shaft output, kwhr (P) 
FOR BACKPRESSURE TURBINES: 
Heat rate, Btu per kwhr 
_ Wi du—h’) 
P 
hi = steam enthalpy entering turbine, 
Btu per Ib (see diagram) 
when steam exhausts to process: 
h’ = actual exhaust enthalpy, Btu per Ib 
when steam exhausts to waste: 
h’ = saturated-water enthalpy at exhaust 
pressure, Btu per lb (see diagram) 
Engine efficiency 
34 


(€Wi—We) (hi—hs) + We (hi— hee) 
We = steam leaving turbine system from 
glands and leaks, Ib per hr 
hs = exhaust-steam enthalpy at entropy of 
initial steam, Btu per Ib 
= leakoff steam enthalpy at entropy of 
initial steam, Btu per Ib 


FOR STRAIGHT-CONDENSING TURBINES 
Heat rate, Btu per kwhr 
(Wi—We) (hi—hr) +We (hi — hee) 
P 


hr = saturated-water enthalpy at exhaust 
pressure, Btu per Ib (see diagram) 
hte = vaporization enthalpy of leakoff 
steam at discharge press, Btu per Ib 
Engine efficiency 


3413 P 


(Wi— We) (hi —hs) + We (hi — hee) 
FOR REGENERATIVE TURBINES: 
Heat rate, Btu per kwhr 


_ (hi — hr) +{W1_ he — hp) 


THermal efficlen percent \ 


Boiler feed 
-— pump 


REGENERATIVE 
FEEDHEATING UNIT 


ht = enthalpy of feed leaving last 
heater, Btu per Ib 
enthalpy of feedwater leaving boiler- 
feed pump, Btu per Ib 
h» = enthalpy of feedwater entering boiler- 
feed pump, Btu per Ib (see diagram) 
Engine efficiency 
3413P 
Wat Chi —hy1) +W,2 (hi —h,,2)+..- 
+ Woe (hi— hsbo)+We (hi— hse) 
+We (hi — hee) 
Wo1, Woz, Wee = bleed steam flows, 
Ib per hr 
hsde, = enthalpies of bleed 
steam at initial steam 
entropy, Btu per Ib 
W- =exhaust steam flow, Ib per hr 
hse = exhaust steam enthalpy at initial 
steam entropy, Btu per Ib 


FOR ALL TYPES OF TURBINES: 

3413 
Thermal efficiency per kwhr 
PERFORMANCE VARIATIONS. Steam 
rate, heat rate, thermal efficiency and 
engine efficiency plotted against shaft 
or generator output in kw show tur- 
bine-performance variation with load. 
Common method for showing perform- 
ance for automatic-extraction and 
mixed-pressure turbines plots total 
hourly steam flow against output for 
a range of extraction flows. 

Turbine performance changes with 
variations in steam pressure, and tem- 
perature, exhaust pressure, makeup- 
water flow, etc. For methods of figur- 
ing corrections for these factors see 
Test Code tor Steam Turbines, PTC 
6-1949, published by ASME, 29 West 
39th St., New York 18, N. Y. 
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Entropy, Btu. per ib per F 
1.7 18 


EXAMPLE 


A regenerative turbine produces 11,600 kw at generator 


terminals when taking 100,000 Ib per hr of steam at 800 psia 


and 900F, and holding condenser pressure at 1 in. Hg abs. 
Steam flows and conditions at three bleed points are: 
No. 1—12,220 Ib per hr at 230 psia and 1332 Btu per lb 
No. 2—9,470 Ib per hr at 50 psia and 1210 Btu per Ib 


1550) 


No. 3—7,400 Ib per hr at 7 psia and 1088 Btu per lb 


High-pressure gland-leakoff steam goes to No. 1 heater. 
Enthalpy of feedwater entering feed pump is 245 Btu. It x 


leaves with 247 Btu per lb. Feedwater temperature leaving 


last heater is 389F. From steam tables, h, = 1454.9 Btu, $ 


h, = 362.7 Btu. Then 


100, 454.9 — J 
Sect vale = 000 (1454.9 ee 100,000 (247 — 245) 


= 9433 Btu per kwhr 


1450 


Thermal efficiency = 3413/9433 = 0.3618, or 36.18% 


Steam rate = 100,000/11,600 = 8.62 Ib per kwhr 


On chart, right, locate h, at 800 psia, 900 F; entropy is 


1.64. Drop straight down at this entropy to 230 psia where 


h,),; = 1300 Btu. At 50 psia, h,,. = 1160.6 Btu, at 7 psia, 


1400 


h,,3 = 1024.7 Btu, and at 1 in. Hg abs, h,, = 881.3 Btu. 


Exhaust steam, W, = 100,000 — 12,220 — 9,470 — 7,400 = 


70,910 lb per hr. Denominator of engine-efficiency equation ' , 4 


is 12,220 (1454.9— 1300.0) + 9470 (1454.9— 1160.6) + 7,400 AE 


(1454.9 — 1024.7) + 70,910 (1454.9— 881.3). This all equals 


1350 


48,530,000 Btu per hr, and 
Engine efficiency = 3413 x 11,600/48,530,000 = 0.816, or 81.6% 


AARTS 


CONTROLLING OPERATION 


In day-to-day operation, reading steam pressures at various 


1300 


turbine stages, for known loads or flows, serves as a good 
indicator of internal changes affecting operation. 


4 When turbine is first installed, use properly calibrated 


1250 


operating meters to take data for curves like those below. 


Enthalpy,Btu per Ib. 


Then take similar readings at intervals during turbine’s 
operation and compare them with curves. If throttle steam 


4 


conditions and exhaust pressure vary appreciably, stage 


pressures must be corrected before comparing with curves. 
Turbine manufacturers supply such correction data. < 


As long as steam conditions and internal parts stay the sok 


same, pressure readings will fall on the curve lines. If > 


pressures show increasing percentage deviations from these 
curves with time, deposits are plugging nozzle and blade 


passages. Sudden changes in pressure readings may be 
caused by internal damage or change in steam extraction. " 


Check pressure gage and line before opening turbine. 


100 


7X PAE 


Percent of stop-vaive 


25 50 75 100 125 


+ Percent of rated capacity or rated steam flow 


TURBINE CURVES, plotted when machine is new, are watched 
for deviati that indicate fouling, plugging, blade wear, etc 
MOLLIER CHART is handy for estimating turbine performance. 


Section at right Is the most-used area of the complete chart AS 


* 
_+— 


+ 


4 
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TYPES 


All internal-combustion engines show 
strong family resemblance — they all 
burn the fuel-air mixture inside the 
working cylinder. To handle different 
fuels, and meet various performance 
needs, however, many special types 
have been developed. These differ in 
how the fuel is introduced, when and 
where fuel and air mix, compression 
ratio, and method of ignition. 

Classification table, right, shows 
these differences. For more details, see 
Power, April 1948, p 64, 65. 


PERFORMANCE 


DIESELS & GAS ENGINES 


Compiled by L N ROWLEY, Executive Editor 


CLASSIFICATION OF I-C ENGINES 


Usual 
Common designation fuel 
Gas engine Gas 
Injection gas engine Gas 
Gasoline engine Vol liquid 
Injection gasoline engine Vol liquid 
Hesselman engine Fuel oil 
Vaporizing oil engine Fuel oil 
Diesel engine Fuel oil 
Gas—diese! engine Gas 
Dual-fuel engine2 Gas 


Fuel intro— 
duced by 


Mixing valve 
injection 
Carburetor 

H—p injection 
injection 
H—p injection 
injection 
injection 
Induction 


Where and When 
fuel mixes with air 


Outside, before compression 

In cylinder, during compression 
Outside, before compression 

In cylinder, before compression 
In cylinder, end of compression 
in cylinder, end of compression 
In cylinder, end of comp 


Comp 
fatio 
Low! 
Low 


Ignition 
method 


Spark 
Spark 
Spark 
Spark 
Spark 
Hot surface 


In cylinder, end of compression 
Outside, before compression 


High 
High 
High 


Pilot oil 
Pilot oil 


1 Some modern gas engines employ higher compression pressures: 250-3000 psi instead of 125-150 psi 
2 By DEMA definition, “gas-diesel’’ covers both types listed here. ‘‘Dual-fuel’’ engine defined as one 
which may operate as oil—diesel, gas—diesel, or combination of both and is equipped with controls or 


parts to permit operating as one or other. Both types burn oil on conventional diesel cycle. 


FUEL RATES for oil-burning engines are expressed in lb per 
‘ brake hphr. Guarantees are based on oil having high (gross) 
heat value of 19,350 Btu per lb. Chart shows average range. 
Large low-speed units usually show lowést fuel rates. 

Gas-engine performance is eypressed in net Btu per bhphr, 
without reference to any specific fuel. Chart gives average 
range for 4-cycle engines. Ordinary 2-cycle units have full- 
load heat rates higher than those shown; injection of gas 
brings 2-cycle performance close to that of 4-cycle. 

Chart below shows typical heat rates for various engine 
types, based, for fair comparison, on one builder's line. 


Fuel rate, ib per bhphr 


T 


60 70 
Load, percent 


Net heot input, 1000 Btu per bhphr 


94 


COMPARATIVE HEAT RATES —+—7—+—J 20 
i6t- (Net heat value basis) : 
*fuel and air mix before compression | | 
| 
---Spork-ignited gos engine GAS ENGINES 
3 
= 
| 
:|| | 
> 
| 
6 10 + 
Load, percent 9 
30 40 50 60 70 80 90 
Load, percent 
CAPACITY RATING for a diesel engine is net brake hp engine 100; = ae ee Bes 
will deliver continuously at an altitude of not over 1500 ft NA | | | | 
above sea level, with atmospheric temperature not over 90 F 
and barometric pressure not less than 28.25 in. Hg. At this | t 
standard sea-level rating, engine will deliver an output of +4 
10% in excess of rating for two out of any 24 hr without 3 80) | aS aay Sa : Turbocharged | 
exceeding safe operating temperature. ? 
Power any diesel can deliver decreases as altitude in- TTT 
creases. To cover most practical cases, sea-level rating + | 
applies up to 1500 ft altitude. Net brake hp ratings of — | Naturally . 
above 1500 ft, expressed in percent of sea-level rating, ap- + 
pear in curves, right. For details on ratings and fuel guar- + 
antees, see Standards of Diesel Engine Manufacturers Assn. 1/500 ft 


2 


Altitude above 


6 8 


sea level, 1000 ft 
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FACTS ABOUT 
Properties of Fuel Oil 


(Measured at 60 F) 


FUEL OILS & GASES 


Properties of Commercial Fuel Gases 
(All data except sewage gas from American Gas Association) 


8 


49, 98 
149,360 
148,610 


142,990 3 
142,440 
141,770 
141,210 
140,520 
139,960 
139,270 
138,690 
138,120 
137,550 294.04 
136,970 
136,460 


FUEL OIL table above gives exact values 
for weight and gravity relations. Btu 
values are necessarily averages but are 
close enough in most cases. 

API degrees, standard of American 
Petroleum Institute, are generally pre- 
ferred. For most oils, change of API 
gravity with temperature is about 0.07 
deg for each deg F, with API number 
rising as temperature goes up. Standard 
measuring is done at 60 F. 


INTAKE, EXHAUST, JACKET FLOW__ 


INTAKE air needs for various types of 
engines are listed, right. Weight of ex- 
haust will differ only by fuel weight, 
small enough to be neglected for rough 
estimates. Chart gives the range of 
exhaust temperatures. 

Recoverable heat in exhaust (Btu 
per bhphr) can be approximated 
roughly by subtracting 300 F from ex- 
haust temperature and multiplying re- 
sult by weight of exhaust gas (lb per 
bhphr) and by specific heat (0.24). 


Natural gas (Birr: ) 
Natural (Pi 


: 


Coke-oven gas 

Coal gas (continuous verticals) . 
Coal gas (incl ied retorts) 

Coal gas (intermittent verticals), . 
Coal gas (horizontal retorts)... . 


on 


(low gravity) . . 
Water gas (coke). . 
Water gas (bitumi now 


Oil gas (Pacific Coast). ...... 
Producer gas (bituminous) 


Producer gas (0.6 Ib steam 
per ib of coke) 


Where oil is delivered at a tempera- 
ture above or below 60 F, gallonage 
correction can be figured from API 
values at actual temperature and at 
60 F. But it’s easier and just as accu- 
rate to figure that volume changes 4 
parts per 10,000 for each deg F. 

GAS FUEL data appears in table above. 
Values are typical only. Air needed for 
a perfect mixture is given; for rough 
estimating you can figure slightly less 


AIR REQUIRED BY DIESELS 
PER RATED BHP 


(Dry air at 60 F and 29.9 in. barometer) 
Type of engine Lb per br Cfm 
4-cycle mech injection Wtol3 22t02.8 
4-cycle air injection 2tolS 2.6t03.3 
2-cycle mech injection, 
pump scavenging 


Exhaust temperature, F 


22 to 23.5 4.80 5.1 
2-cycle mech injection, 

crankcase scavenging 18 3.9 
2-cycle air injection 2to22 4.310 4.8 


JACKET WATER flow can be found from nomogram, right. 
Enter chart with fuel rate. If not known, assume about 0.4 lb 
per bhphr, as in example. Draw line to desired temperature 
rise (20F in example). Answer is found on middle scale: 
0.26 gpm per bhphr. It is usually desirable to hold tem- 


perature rise lov: 20F or less. 


Second scale at left gives heat dissipation corresponding 
to a given fuel rate. This is amount of heat (in Btu per 
bhphr) that must be removed from cooling water if it is 
recirculated. It is also the amount of heat that may be 
recovered from the jacket water for hot-water or process 
heating. Temperature off engine rarely exceeds 180F. 
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Heat dissipated to cooling water, 
Btu per bhphr 
Fuel rate, per bhphr 


62.4 (Trace of 8) 


= 


ake 


> 
= 


8 BR 


SERB RR 


than one cu ft for each 100 Btu of gross 
heat value. 

With gas-engine guarantees of heat 
consumption based on net heat value, 
divide heat rate by net heat value of 
gas used to get consumption in cu ft. 

Gas-engine output depends mainly 
on heat value of mixture charged in 
cylinders. Table shows this to vary 
little except for “lean” gases such as 
blast-furnace and producer gas. 


60 70 
Load, percent 


80 90 


20 
is 


fo) 


a 


° 
w 
Temperature rise, F 


Water circulation, gpm per bhphr 
° 


. - 
avity, per Weight Constituents of gas percent by volume Cuft ait Btu per Btu per Net Btu 
Specific Btu = Btu ib per cuft, cult, percuft . 
1 gravity gation pergal barrel cubic ft 02 CO We Cis Cais Coy cuftges goss net mixture 
10 11,0000 8.33 18,540 154,620 350.15 62.36 1002904 86.8 : 
12 8.22 18,640 153,220 345.28 61.50 ral gas (So. California)... . 1116 1009-880 
13 19792 8.16 18,690 152.510 342.88 61.07 Natural gas (Los Angeles)... . 10] 1073 
is $639 8.05 18,790 151,260 338.22 60.24 Mixed natwal and water gas 35 3.1 Bl 47 02 02 4 5477s 78 
‘99 18,840 150/530 335.91 59.83 
1719529 7/94 18/890 333.64 $9.42 | 
m2... 4 532 477 5B 
18 7.89 18,930 331.42 $9.03 
19 9402 320.73 13 495 04 30 599 540867 
: 5 69 497 99 ... 30 O1 4 482852 
20 «9340 7.78 19,020 147,980 327.05 58.25 SUR OS... 
21 (9279 7.73 19,060 147/330 324.91 57.87 Mixed coke-oven and 
2 19,110 146,760 322.81 57.49 carbureted water gas ......| 3.4 0.3 
2B (9159 7.63 19,150 146,110 320.71 57.12 Mixed coal, coke-oven and 
24 19100 7.58 19,190 145,460 318.65 56.75 carbureted water gas ......| 16 90 426 20 ... 24 10 52847586. 
Carbureted water gas.........| 3.0 0.5 M0 05S 102... 61 28 | 550 508 (90.8 
25 .9042 7.53 19,230 144,800 316.59 56.39 Carbureted water 43 07 65 320 340 155 ... 47 23 | 534 4938S 
26 8984 13,270 144,330 314.58 56.03 Carbwetec water gas 
31 ‘8708 19,450 $4.31 
32 18654 7.21 19/490 53.97 M3 «1383-655 
34 18550 7.12 19,560 33.32 
35 8498 7.08 19,590 53.00 | 
% 8448 7.04 19,620 52.68 Blast-fumnece ... @.0 27.5 10 | 9 92 S48 
38 18299 6.92 19,720 51.76 Sewage 34.8 Trace 28 Trece 
— 
; 
: 
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COMPRESSORS & FANS 


UNDERSTANDING COMPRESSOR PERFORMANCE 


Oischarge 


for adiobotic 
compression 


Adiabatic 
compression 


-/sothermal 


Compiled by T G HICKS, Assistant Editor 


Work saved by 
\ 2-stoge compression 


H-p adibotic 


1-2 aischorge 
Stoge-/ 
work 


Suction 


ISOTHERMAL compression (no tempera- 
ture change) is ideal: actual machines 
approach adiabatic, require more power 


suction 


TWO-STAGE compression approaches iso- 
thermal because intercooler brings air 
back close to its original temperature 


THEORETICAL HP TO COMPRESS 1000 CFM AIR 


Final n= 14 
pressure Comp Single Two 
psi abs ratio stage stage 

30 2.04 51 48 
40 2.72 73 67 
50 3.40 $1 85 
4.07 110 98 
70 4.76 
80 5.45 40121 
90 6.12 151 131 
100 6.80 162-140 
110 7.48 171 147 
120 8.16 181 155 
130 8.85 190 162 
140 9.52 199 
150 10.20 207 174 
160 10.88 215 180 
170 11.56 224 185 
180 12.25 232 
190 12.91 «195 
200 13.60 248 200 
210 14,30 256 205 
220 14.95 264 209 


n= 1.3 n= 1,2 n= 1.0 
Single Two Single Two 1 or more 
stage stage stage stage stages 

50 47 48 46 45 

71 66 69 65 64 

89 83 85 82 78 

106 97 100 95 89 
119—s:109 113 99 
131 120 124 116 108 
134 124 116 
153-136 143 131 121 
150 139 127 
172.151 158 145 133 
180 158 166 152 139 
188 164 173 157 143 
195 169 179 162 148 
202 174 185 168 152 
209 179 190 173 156 
215 184 196 177 159 
221 189 201 181 162 
228 «193 207 185 166 
234 211 188 169 
239 201 216 192 171 


Compression exponent n is 1.0 for isothermal and 1.4 for adiabatic, Suction is 14.7 psi abs, 
Two-stage compressors based on best receiver pressure and perfect intercooling. 


Typical compressor efficiencies based on isothermal compression, include mechanical losses. 


2 
Efficiency single cylinder—percent....... 68 
Efficiency two stage-percent .......... ee 


3 4 5 6 7 8 9 10 
69 67 64 61 6 59 58 57 
%F @ BOR 8B 


COST OF ELECTRICITY TO COMPRESS, DELIVER AIR 


(Cents per 100 cu ft free air. Based on 100% motor efficiency) 


Bhp per 

100 cfm 

free air 1 1.5 2 2.5 
16 0.2 0.3 0.4 0.5 
18 0.225 0.337 0.45 0.562 
2 0.25 0.375 0.5 0.625 
22 0.275 0.412 0.55 0.687 
24 0.3 0.45 0.6 0.75 
26 0.325 0.487 0.65 0.812 
28 0.35 0.525 0.7 0.875 
30 0.375 0.562 0.75 0.937 


Price of electric current per kwhr, cents 


3 3.5 4 45 5 
0.6 0.7 0.8 0.9 1.0 
0.675 0.787 0.9 1.012 1.125 
0,75 0.875 1.0 1.125 1.25 
0.825 0.962 1.1 1.237 1.375 
0.9 1,05 12 1,35 1.5 
0.975 1.137 1.3 1.46 1.625 
1.05 1.225 1.4 1.575 1.75 
1.125 1312 1.687 1,875 


Compressor capacity is usually stated 
in cu ft per min (cfm) of free air. 
This is air at compressor suction at 
time being considered. So it isn’t al- 
ways air at 14.7 psia and 60 or 68 F, 
so called standard atmospheric condi- 
tions. Atmospheric pressure decreases 
0.1 psi for each 200 ft above sea level 
up to about 4000 ft. Normal baro- 
metric pressure at sea level is 30 in. Hg 
and decreases 0.1 in. for each 100 ft 
elevation up to 4000 ft. To convert 
barometric pressure in in. Hg to psia, 
multiply by 0.49. 
CFM can refer to free air, air at other 
specified conditions or to piston dis- 
placement. Specific volume is volume 
of 1 lb air (cu ft) at given pressure 
and temperature. Compressor displace- 
ment is cfm swept out by piston 
stroke. Use only 1-p piston in multi- 
stage compressors. Volumetric efti- 
ciency is cfm output expressed as a 
percentage of piston displacement. 
ISOTHERMAL compression is ideal — 
heat of compression is removed so 
there is no temperature rise. Actual 
compressors approach adiabatic com- 
pression—without piston friction, wire- 
drawing, or loss of heat to jacket. 
GENERAL FORMULA for a compression 
line is PV" = constant. Or absolute 
pressure times nth power of volume is 
same for all points along line. For iso- 
thermal compression, n = 1; formula 
becomes PV = constant. Or pressure 
times volume is same at all points on 
line. For adiabatic compression, n = 
1.4. Value of n for actual compression 
lines lies between 1 and 1.4, usually 
nearer to 1.4. 
TWO-STAGE compression reduces 
power needs because intercooler brings 
air back nearly to original tempera- 
ture. Besides saving power, multi- 
stage compression keeps air tempera- 
ture to safe level even when delivery 
pressure is high compared to suction. 
It also improves volumetric efficiency. 
In table for theoretical hp, use n = 
1 or n = 1.4 for efficiency studies. To 
get actual hp needed, divide theoretical 
hp by over-all efficiency based on n = 
1 or n =1.4 as case may be. 
EXAMPLE: What's free-air capacity 
(cfm) and weight of air compressed 
per hr for a compressor at 1500 ft 
above sea level when sea-level baro- 
meter is 29.5 in., inlet temperature 70 
F, displacement 1200 cfm, VE=80%? 
Solution. Absolute temperature at 
intake is 70 + 460 = 530. Elevation 
decreases barometer 0.1 in. per 100 ft, 
or 1.5 in. So barometer at intake is 
29.5 — 1.5 = 28.0. Atmospheric pres- 
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sure at suction is 28.0 X 0.49 = 13.7 
psia. Chart, Part I, p 87, gives spe- 
cific volume at 13.7 psia and 530 F 
abs as 14.3 cu ft per lb. Cfm free air 
is 1200 X 0.80 = 960. Weight free air 
per min is 960/14.3 = 67.1. Weight in 
Ib per hr is 60 X 67.1 = 4026. 
EXAMPLE: What’s discharge pressure 
when we compress air isothermally 
from normal atmospheric pressure 
(14.7 psia) to % original volume? 

Solution: Volume is % original so 

pressure is 4 X 14.7 = 58.8 psia or 
58.8 — 14.7 = 44.1 psig. 
EXAMPLE: About how much power is 
needed to drive a 2-stage compressor 
that handles 600 cfm with suction at 
14.7 psia, discharge 150 psia? 

Solution. Theoretical isothermal 

power from table is 148 hp for 1000 
cfm or 0.6 X 148 = 88.8 hp for 600 
cfm. For nearest compression ratio of 
10, table gives isothermal efficiency of 
68% (over-all). So power at coupling 
is 88.8/0.68 = 131 hp. 
EXAMPLE: What would be approximate 
power cost for foregoing compressor, 
with electricity at 3c per kwhr and 
90% motor efficiency? 

Solution. Bhp per 100 cfm is 131/6 
= 22. From power-cost table, cost per 
100 cfm at 100% motor efficiency is 
0.825c. Total cost at 90% motor effici- 
ency is 0.825 < 6/0.9 = 5.5¢ per min, 
or 0.055 X 60 = $3.30 per hr. 


FANS AND BLOWERS 


For fans and blowers, pressure dif- 
ferences, being low, are measured in 
inches of water (1 in. HoO = 0.0361 
psi). Total pressure is static pressure 
(against walls of pipe or duct) plus 
velocity pressure (due to energy of 
motion). Pressure is measured by 
glass U-tube with water legs. Which 
pressure is registered (total, static or 
velocity) depends on way tube is con- 
nected, sketches, right. 

THEORETICAL FAN HP is 0.000158 
cfm X delivery pressure, in. H,O. This 
is called total air horsepower if total 
pressure is used; static air horsepower 
if static pressure is used. 
EFFICIENCY is output (air hp) divided 
by input (driving hp). It should be 
labeled total or static depending on 
which air-horsepower value is used. 
Divide theoretical or air horsepower 
by appropriate e‘ficiency figure to find 
actual power needed. 

Table, right, summarizes outlet vel- 
ocities and tip speeds for ventilating 
fans on usual industrial jobs. Where 
quiet operation is important, as in 
schools, churches, etc, use lower than 
average outlet velocity. 
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LUBRICATION, COOLING 


Air-cylinder lubrication is plenty im- 
portant — don't fool with unknown oils 
or feed rates. Use only well-refined 
petroleum oils, clean and free of sus- 
pended matter and water. With multi- 
stage compressors, or where air is ex- 
tremely moist, oil with small percentage 
of compounding may be desirable. 
Feed rates vary with machine and 
operating conditions. Table, below, 
lists minimum rates for ideal condi- 
tions, as recommended by Compressed 
Air and Gas Institute. 
COOLING. You need good water sup- 
ply for reducing air temperature dur- 
ing compression, between stages and 
after discharge. Avoid dirty water. Use 


coldest water in inter- and aftercool- 
ers. Keep cylinder-water discharge 
temperature in the recommended range. 
Always fit open funnel or sight-flow 
indicator to cooling system so you can 
be sure of flow. 

Following table, from Compressed 
Air Handbook, gives recommended 
cooling flow in gal per 100 cu ft free air. 


Intercooler separate 2.5 to 2.8 
Intercooler and jackets in series ..........- 2.5 to 2.8 
Aftercoolers: (1) 80-100 psi, two-stage......... 1,25 
(2) 80-100 psi, single-stage....... 1.8 
Two-stage jackets alone (both). 0.8 
Single-stage jackets: (1) 0.6 
0.8 
13 


RATE OF OIL FEED FOR COMPRESSOR CYLINDERS 


Cylinder 


Piston displace- 
diameter, 


ment am, 


=) 
= 


MA 
2232232 


42 to 48 6,500 to 9,000 


Swept surface 
per cylinder, 
$q ft per min 


Oil feed per cylinder 
Drops per min Pints per 10 hr* 


24. in3 m, 
1 


- 
ss 


* Based on 8,000 drops per pint at 75 F (From Compressed Air Handbook) 


Stotic 
pressure 


¥ 


Total 


Velocity 
pressure 


pressure 


PRESSURE MEASUREMENT: U-tube connected at right angles to flow measures static 
pressure only. With connection facing upstream, total pressure, including velocity 
head, is registered. To get velocity pressure alone, use both connections as shown 


VENTILATING FAN OUTLET VELOCITIES, TIP SPEEDS 


(From ASHA&VE Guide, 1950) 


Static 
Pressure, 
Inches of 


FORWARD CURVED BLADE FANS 


Outlet Velocity 
Feet per Minute 


1000-1100 


Tip Speed 
Feet per Minute 
1520-1700 
1760-1900 
1970-2150 
2225-2450 
2480-2700 
2660-2910 
2820-3120 
3162-3450 
3480-3810 
3760-4205 
4000-4500 
4250-4740 
4475-4970 
4900-5365 


1300-1500 
1400-1700 
1500-1800 
1600-1900 
1800-2100 
1900-2200 
2000-2400 
2200-2600 
2300-2600 
2500-2800 


Outlet Velocity 
Feet per Minute 


BACKWARD TIPPED AND DOUBLE TUBEAXIAL AND 


CURVED BLADE FANS 


Tip Speed 
Feet per Minute 


2600-3100 


VANEAXIAL FANS 


Wheel Velocity* 
Feet per Minute 


1100-1500 
1250-1700 
1400-1900 
1500-2100 
1650-2350 
1800-2500 
1900-2700 
2150-3000 
2350-3300 
2500-3550 
2700-3800 
7050-8550 

7450-9000 

8200-9850 


1800-2950 
2000-3200 


Wheel velocity is axial mean air velocity through inside diameter of housing cylinder at point of wheel location. 
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Vv 
¥ 
inches 
Upto 6 to 65 Up to 500 05 
Bio 8 “to 128 500 to 750 | | “075 
8 to 10 125to 225 750 to 1,100 4d. in 3m, 10 
10 to 12 225 to 350 1-2 112 
12 to 15 350 to 600 2-3 188 
5 15 to 18 600 to 1,100 2,600 3-4 262 f * 
2 18 to 24 1,100 to 1,800 to 3,600 4-5 338 7. 
24 to 30 1,800 to 3,000 to 4,800 5-6 Al2 F _ 
30 to 36 3,000 to 4,500 to 6,000 6-8 525 ; _ 
36 to 42 4,500 to 6,500 to 7,500 8-10 675 
to 9,000 10-12 825 
€ '§ 
ag 
3/8 1000-1100 800-1150 
1/2 1000-1200 900-1300 
5/8 1200-1400 1000-1500 \ 
1/8 4200-1750 
1 1200-1900 
1-1/4 1300-2100 
‘ 1-1/2 1400-2300 
1-3/4 1500-2500 
2 1600-2700 
ie 2-1/4 1700-2800 
2-1/2 
= 
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COMBINED SKETCH shows the five prin- 
cipal classes of refrigeration systems 


REFRIGERANT “HEAT” TABLES 


SATURATED AMMONIA 


Liquid Vapor 


Compiled by T G HICKS, Assistant Editor 


Most common method of “making 
cold” is the mechanical or compression 
refrigeration system. Cooling cycle be- 
gins at expansion valve of evaporator 
where liquid refrigerant expands to a 
lower pressure, starts to boil and picks 
up heat from surrounding area. 

Refrigerant vapor leaving evapora- 
tor is compressed to raise its tempera- 
ture higher than that of the available 
cooling-water supply. High-pressure 
high-temperature gas leaves compress- 
or to pass through condenser. Here 
lower temperature cooling water re- 
moves heat picked up by refrigerant in 
evaporator, piping and compressor; 
refrigerant condenses to liquid. 
DIRECT AND INDIRECT. A direct cooling 
system means evaporator is in contact 
with material or space cooled, or is in 
air-conditioning passages connected to 
these spaces. Indirect systems use 
evaporator to cool brine or water that 
in turn does the actual cooling. 
RATING. Refrigerating capacity is 
measured in tons. One ton of refrigera- 
tion means heat removal at the rate 
of 200 Btu per min, 12,000 Btu per hr 
or 288,000 Btu per 24 hr. 


HEAT LOADS___ 


EXAMPLE: A 20-lb-per-min ammonia 
system evaporates at 5F, 34.3 psia, 
compresses to 200F, 170 psia, con- 
denses at 86F. What is capacity in 
tons, compressor power (80% effi- 
ciency), condenser hourly heat load? 

Solution. Evaporator refrigerating 
effect per lb is enthalpy of saturated 
vapor at 5F, 34.3 psia less that of sat- 
urated liquid at 86F, or 613.3—138.9— 
474.4 Btu per lb. 

Heat of compression is enthalpy at 
discharge (from superheat table) less 
that at suction, or 706.9—613.3—93.6 
Btu per lb of ammonia. 

Heat removed by condenser is en- 
thalpy at discharge less enthalpy of 
saturated liquid at 86F, or 706.9— 
138.9—568.0 Btu per lb of ammonia. 

Refrigerating capacity, tons, is 20 lb 
per min 474.4 Btu per lb +200 Btu 
per min 47.4 tons. 

Compressor power is (20 lb per min 
X 93.6 Btu per lb + 42.4 Btu* per min 
per hp) + 0.80 efficiency—=55.1 hp. 

Condensing load is 20 lb per min X 
60 min per hr 568.0 Btu per lb— 
68,200 Btu per hr. 

*Tonversion factor from page 74, part one. 


(All values are per Ib of refrigerant) 


Entmalpy 


Temp density sp vo! Sat Sat Temp 


ft cu ft/lb 


SATURATED FREON-12 


Liquid Vapor Enthatpy 
density Sp vol Sat Sat 
psig tb/cu ft cu ft/lb Evap vapor 


10.41 43.08 24.86 0.01057 3.911 
-30 13.90 1.6° 42.65 18.97 10.7 $90.7 601.4 -30 12.02 5.45° 0.0107 3.088 2.03 72.67 74.70 
-20 18.30 3.6 42.22 14.68 214 583.6 605.0 -20 15.28 0.58 6.0108 2.414 4.07 71.80 75.87 
-10 23.74 9.0 41.78 11.50 32.1 576.4 608.5 -10 49.20 4.50 0.0109 2.003 6.14 70.91 77.05 
0 30.42 15.7 41.4 9.116 429 568.9 611.8 0 23.87 9.17 0.0110 1.637 6.25 69.9% 78.21 
5 4.27 19.6 41.11 8.150 48.3 565.0 613.3 5 26.51 11.81 0.0111 1.485 9.32 69.47 78.79 
10 38.51 23.8 40.89 7.304 $3.8 561.1 614.9 10 29.35 14.65 0.0112 1.351 10.39 68.97 79.36 
20 48.21 33.5 40.43 5.910 47 $53.1 617.8 20 35.75 21.05 0.0113 1.121 12.55 67.94 80.49 
30 59.74 45.0 39.% 4.825 15.7 544.8 620.5 cy 43.16 28.46 0.0115 0.939 14.76 66.85 81.61 
40 73.32 $8.6 39.49 3.971 66.8 536.2 623.0 40 51.68 36.98 0.0116 0.792 17.00 65.71 82.71 
50 89.19 14.5 39.00 3.294 7.9 $27.3 625.2 50 61.39 46.69 0.0118 0.673 19.27 64.51 83.78 
60 107.6 92.9 38.50 2.751 109.2 $18.1 627.3 60 72.41 $7.71 0.0119 0.575 21.57 63.25 64.82 
0 128.8 114.1 38.00 2.312 120.5 508.6 629.1 70 84.82 70.12 0.0121 0.493 23.90 61.92 85.82 
80 153.0 138.3 37.48 1.955 132.0 498.7 630.7 80 98.76 84.06 0.0123 0.425 26.28 60.52 86.80 
86 169.2 154.5 37.16 1,772 138.9 492.6 631.5 86 107.9 93.2 0.0124 0.389 27.72 59.65 87.37 
90 180.6 165.9 46.95 1.661 143.5 488.5 632.0 0 114.3 99.6 0.0125 0.368 28.70 $9.04 87.74 
100 211.9 197.2 36.40 1.418 185.2 4778 633.0 100 131.6 116.9 0.0127 0.319 31.16 $7.46 88.62 
110 247.0 232.3 35.4 1.217 167.0 466.7 633.7 110 150.7 136.0 0.0129 0.277 33.65 55.78 89.43 
120 286.4 271.7 35.26 1.047 179.0 455.0 634.0 120 171.8 187.1 0.0132 0.240 36.16 $3.99 90.15 


*inches of mercury below one standard atmosphere (29.92 in.) 


SUPERHEATED AMMONIA 


(V—specific volume; H—enthalpy) 


SUPERHEATED FREON-12 


Total Absolute pressure, psia (Saturation temperature, F) Total Absolute pressure, psia (Saturation temperature, F) 
temp, 20 30 4 170 200 temp, 20 40 60 120 1 60 
F (-16.64) (~0.57) (11.66) (74.79) (86.29) (96.34) F (-8.2) (25.9) (48,7) (93.4) (104.5) (114.5) 
v 4 v 4 v v 4 v v v v 4 


20 «16.78 626.4 9.73) 623.5 7.203 - - 
40 «(15.45 (637.0 10.20 634.6 7.568 632.1 - - 
60 «(16.12 647.5 10.65 645.5 7.922 643.4 - 
80 «(16.78 658.0 11.10 656.2 6.268 654.4 2.166 633.8 
100 17.43) 668.5 11.55 666.9 8.609 665.3 2.288 647.8 
150 19.05 694.7 12.65 693.5 9.444 692.3 2.569 679.9 
200 20.66 «721.2 «13.73 720.3 10.27 719.4 2.830 709.9 
250 - - 14.81 747.5 11.08 746.8 3.080 739.2 


_- 1.019 
- - 402.155 83.97 1.044 
- 50 2.203 85.40 1.070 
- - - - 60 2.250 86.85 1.095 
80 2.343 (89.78 1.144 


1.637 641.9 1.520 635.6 2.437) 92.75 1.194 
2.081 675.9 1.740 671.8 120 2.530 95.78 1.242 
2.303 706.9 1.935 703.9 40 «2.623. 98.85 1.291 
2.514 736.8 2.118 734.5 160 2.716 101.97 1.340 


$2.09 0.778 91.41 0.357 89.13 - - - 
95.15 0.812 94.51 0.377 92.38 0.314 91.60 0.266 90.68 
98.26 0.846 97.65 0.397 95.65 0.332 94.96 0.282 94.12 
101.42 0.880 100.84 0.417 98.96 0.350 98.34 0.298 97.57 
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i 
HOW COLD IS 
° 
| 
E | 
a 
3 
F psia psig wid Evap vapor psia 
| 
84.55 0.690 83.83 - “ 
89.09 0.743 88.35 - - 
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PROPERTIES OF COMMON REFRIGERANTS 


(Thermodynamic properties based on standard-ton conditions: evaporation at 5F and condensation at 86F) 


OPERATING DATA SAFETY DATA 

3s #2 £2 2 is 2 8 s8 sa 2. 23 

Ammonia NH, L-H -28.0 -107.9 271.2 15.5 196 476.6 0.421 19.6 346 Rec Water 2 150 300 16-25 1/2 05S O25 No Yes ome 
Carbon dioxide CO, L,M -109.3 -69.9 87.8 1028.3 316.8 55.5 3.61 167.0 0.9 Rec Water 1 1000 15900 N 29 No 
Dielene Cl 470.0 15.8% 116.3 1.7 «38.3 Water: S.6-11.4D Weak te iron and shoo! i 
H 74.7 -168,0 388.4 3.6 24.0" 2.96 56.0 36.3 Rot.Cen Water 1 30 30 2 10 35 Yes No 
Freon-12 CCLF, -21.6 -247.0 233.0 93.2 118 SLI 391 83.8 5.81 RecRot. WorA 1 140 235 28 9 Yes No 
Freon-21 CHCLF M,H 48.0 -211.0 353.3 165 193° 89.4 2.24 45.8 2046 Rot vw ve 
Freon-22 CHCIF, U,L -41.4 -256.0 20.8 159.8 28.3 69.3 2.89 68.1 3.60 Rec Water 1 150 300 === Yes Nol ]most etteck natural rubber; 
Freon-113 H 117.6 -31.0 417.4 13.9% 27.9% 53.7 3.73 66.4 100.9 Cen Water 1 30 30 13.82 
Freon—114 CChF, MH 384 -137.0 296.3 22.0 16.1 43.1 4.64 89.3 19.59 Rot, 
Isobutane CH 10.3 -229.0 277.7 44.8 3.3" «1.79 Rec-Rot. WorA 3 130 Weak may He but 
Methy! chioride CHC! MH -10.8 -144,0 289.4 80.0 6.5 150.2 1.33 40.95.95 RecRot. WorA 2 120 210 B1-17.20 2 2 25 Yes 
Methylene chloride H 103.6 -142.0 421.0 84° 134.6 149 30.9 143 Cen Water 1 30 30 
Sulfur dioxide SQ) MH «14.0 -103.9 314.8 51.8 5.9" 142.8 1.40 28.6 Rec-Rot. WorA 2 8 100 Smin 0.7 Wo Yes ~ 
Water (40 F & 86 F) 212.0 32.0 706.1 28.7" 29.7" 1025.3 0.195 5.4 476.6 Cen-Jet Water - -- -- == == No] bosch some dyes. Won't 


(1) N-NRrogen, H-Hyorogen, C-Carbon, Ci-Chiorine, F-Fiuorine, S—Sulfur (2) U-Ultra-low: -130 to -75 F, Std 15-R: (7) N-non-flammadie, except slightly flammable Freon-21; D~Decomposition products from heat of 


L-Low:-75 to 0 F, M-Medium: 0 to 30 F, H-High: over 30 F, (3)*Inches of mercury vacuum, (4)Rec—Recip- tlame are highly toxic. (8) Decomposition products of Freons, etc, have pungent odors, (9) Moisture in refrig- 
rocating. Cen—Centrituga!, Rot.—Rotary, (5) ASRE Sta 15-R: 1-Used generally with minor limitations, 2-Used erants can cause freezing of expansion valve. With all refrigerants, be sure to use proper lubricants, gasket 
generally with strict limitations, 3-Promibited in all but industria! occupancies (and commercial laboratories materials, etc, 2s unusual combinations of refrigerant, jude and piping material (with/without moisture/air) 


in unit systems containing not over 6 ib); see Standard for exact limitations for all refrigerants. (6) From ASRE 


OPERATING HINTS 
POWER NEEDED. Except for CO, sys- HP PER TON OF REFRIGERATION: AMMONIA 


tems, general rule for rating refrigera- (nm tical; divide by overall efficiency for true hp) 
tion systems is one to two horsepower 


May produce undesirable chemical reactions. 


Suction pressure and 
per ton of refrigeration. Table, right, corresponding temp Condenser pressures, psi gage, and corresponding temperatures F 
: gives theoretical hp for ammonia at Psi 103 us 127 139 153 168 14 200 218 & 
different suction, discharge pressures; F (65 F) 70 F) (80 F) (SF) SSF) (OF) 
-15 0,997 1.069 1.145 1.222 1.3000 1.410 1.461 1.546 1.630 
PRESSURES. 16 0 0.735 0.801 0.865 0.933 1.002 1.072 1.147 1.219 1.255 
‘ lowers evaporation temperature but it 20 5 0,666 0.731 0.7% 0.859 0.928 0.998 1.066 1.138 1.212 7 
: 24 10 0.592 0.663 0.726 0.789 0.854 0.921 0.991 1.060 1.129 
also means more power is needed per rT) 1s 054) 0,600 0.664 0.728 0.782 0.458 0.922 0.934 1-060 
i i 3 200.474 0.534 0.592 0.672 715 
capacity falls off because vapor is 45 300.351 0.406 0.461 0.518 0.576 0.635 0.694 0.759 0.817 © | 
lighter and piston displaces less weight z i 
per stroke. Raising head pressure raises RECOMMENDED LUBRICANT VISCOSIT Y RANGES é i 
discharge temperature and more power (From ASRE Data Book, 1949) 
is needed per ton of refrigeration. To — SYSTEMS (Rec—Reciprocating compressor, Rot.-Rotary, Cen—Centrifugal) Viscosity ranges | . 
ec: Carbon dioxide, methy! chloride, F reon-12, 21; Rot: Freon-114, sulfur dioxide; Cen: Methyl ide, Freon-11, 12, 113 . .280-300 at 100F 
pacity keep head pressure as low as INDUSTRIAL REFRIGERATION (Ammonia and carbon-dioxide compressors) ay 
possible and suction pressure as high Where oil may enter refrigeration system or compressor cylinders... 150-300 SSU at 100F 
. Where oil is prevented from entering system or cylinders: (1) in force-feed or gravity systems .. . . . 500-600 SSU at 100F 
as needed to produce the desired evap- (2) in splash systems. .............. 150-160 SSU at 100F 
orator temperature. EQUIPMENT when condensate is reciaimed fot SSU at 
() ied | temperat 280-300 SSU at 100F 
CONDENSER COOLING. Air-cooled con- ow $80 at 
densers need about 800 to 1000 cfm Ball and roller oil lubricated . . 280-300 at 100F 
to 4 gpm per ton, depending on source 
of water. With water from city mains, RBOeINES 
1.5 gpm per ton gives about 20-deg-F 
rise through condenser. With well wa- Cc ALCIUM CHLORIDE Brines are used to carry heat from 
ter, 2 to 3 gpm gives about 10-deg-F Reser en cooled region to evaporator. These 
jensity of brine ‘01 is /3- 
rise through condenser. With atmos- of 60 F Ee solid caicion chlerién brines are nothing more than water to 
— cooling tower, for about a 7.5- ale Fata Cet Tene which a salt has been added to lower 
-F rise, use 3 to 4 m r ton. Specific Baume calcium point solution solution : . a 
deg gpm pe freezing temperature. Calcium chlo 


depending on distance of tower from ride and sodium chloride brines are the 


1.00 1.0 0.0 32.0 00 0.0 


condenser. For forced- or induced-draft 47 SS most common. Calcium chloride is 
towers, use 2 to 2.5 gpm per ton with + = i Sa suitable for lower temperatures than 
300 to 400 cfm of air per ton. 1215.5 B35 165. 12.8 sodium chloride. In plants that oper- 
LUBRICATION. Lubricant depends on = ate continuously, about 60 cu ft of 
compressor design, refrigerant and Lie 221 19.5 142.60 194 brine per ton of refrigeration is needed. 
operating conditions. Selection of lu- = =e 2 — a Brine circulating pump size is figured 
bricant should be made by manufac- 2428.1 25.1 13 381 2 in same manner as a water pump. Brine 
turer. Table above gives viscosity 1.26 29.9 26.9 “3s 8638 20.6 weight is about 62.5 times the specific 


ranges of lubricants commonly used. gravity of the brine at 60F. 
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HEATING 


HOW HEAT FLOWS THROUGH WALLS 


Concrete block 


Compiled by J C McCABE, Associate Editor 


Temperatur 
temperature 
low 
femperature 
Heat flow through a uniform solid wall 


With low-resistance glass, temperature 
drops in air films bulk large; with an 
insulator, they become less important 


homogeneous materials, conductivity 
iven per inch thickness; for others 
tance for total thickness is used 


gradient inside air 
Outside surface temperature 
lemperoture Gradient of 
Gradient of aur film, | aur film 
Outside aur Solid \ Inside surface 
temperature wol/ | temperature 


Heat flowing to ond from actual walls 
meets resistances. Thus there are tem- 
perature gradients between air and wall 


Gradrent of aur 


space 1s negligible Wol/ 


. Gradients of 
ynterior air films 
| 

Air space in a wall introduces tempera- 


ture drops between internal surfaces of 
wall and the air in the space between 


stone} Mortor concrete block 


oravel aggregate) 
my tnside aur film 
(15 mph 7 | 


Reciprocal of over-all heat transmission 
coefficient, U, for builtup walls is sum 
of individual-conductance reciprocals 


CONDUCTIVITIES, CONDUCTANCES, COEFFICIENT 
CONDUCTIVITIES OF BUILDING MATERIALS 


Rate of heat flow through a barrier 
depends on temperature difference 
across it, nature of material and thick- 
ness. Measure of heat-transfer ability 
is conductivity, k — Btu/hr/sq ft/deg 
F/in. thickness. Rate of heat flow 
through a given thickness is conduct- 
ance, C—Btu/hr/sq ft/ deg F. Con- 
ductance equals conductivity divided 
by thickness. Rate at which tempera- 
ture falls from one side to the other is 
called temperature gradient. 

SURFACE CONDUCTANCE. Heat flow to 
and from a wall (not through it) is a 
complicated process. In practice it is 
summed up as surface conductance, f. 
This is Btu/hr transmitted to or from 
one sq ft for one deg F temperature 
difference between air and surface. 
Rougher surfaces, higher air velocities 
mean higher f. Inside f (still air) is 
taken as 1.65 and outside (15 mph air 
velocity) as 6.0. 

SURFACE TEMPERATURES. Importance 
of surface conductances depends on 
other resistances. Single pane of glass 
(sketch) offers little resistance, so sur- 
face conductances are most important 
part of total. Big inside temperature 


(Selected from 
ASH&VE Guide) 


COEFFICIENTS OF BUILTUP CONSTRUCTIONS 


100 


CONDUC- RESIST- MASONRY WALLS Thickness Plain Plaster Metal lath, Insulating 
FENCTION MATERIAL DESCRIPTION TIVITY* ANCE of masonry walls (V/2in) plaster board (1/2 in.) 
Bounded vy plain surfaces Vertical, 9/4 in. of more in width 1.10(C) 0.91 (1/C) oracking finish) on wails ferred 

Bounded by aluminum toil Vertical, ¥4 in. of more in width... 0.4 2.17 (YC) Pound 12 in. 0.57 0.53 0.35 0.24 
i | ATING Bats and Blankets. Mineral, vegetable fiber, animal nair_... 0.27(K) 3.70 (1/K) Hollow concrete biocks 
| ERIALS Corkboard Pure, no added binder 0.30(K) 3.33(1/K) gravel aggregate _.. 12 in. 0.49 0.46 0.32 0.22 
Insulating Board Vegetable fiber 0.33(K) 3.03 (1/K) cinder aggregate 12 0.38 0.36 0.26 0 
__Minerat Woo! Fiber made from rock, siag or glass... 0.27(K) 3.70 (1/K) aggregate 12 in, 0.34 0.33 0.25 0.19 
RIOR sition Wallboard in. to V8 in. th 2 mich veneer (4 in.) plus 
aypsum board (3/8 in.) blocks 
| insulating board (1/2 in Plain of decorated gravel aggregate. Sin 0.4 
Metal lath and plaster Plaster thickness assumed 3/4 in. cinder aggregate Sin. 0.34 0.33 0.25 EH 
Plywood (3/8 in.) Plain ot decorated Cut at a n) plus Bin. 0.31 0.3 0.23 0.18 
x 
MASONRY Brick Common, assumed 4 in. thick. i . concrete backing . 8 in. 0.57 0.53 0.35 0.24 
MATERIALS Brick .... . Face, assumed 4 in. thick . Concrete blocks 
Cement Mortar gravel aggregate... Bin. 0.47 0.44 0.9 0.22 
8 in. clay tile (hollow) cinder aggregate 8 in, 0.36 0.4 0.25 0.19 
tile (hollow) Itewgt. aggregate 8 in. 0.32 0.30 0.23 0.18 
Concrete .. igm weight aggregate 
Joncrete Sand and gravel aggregate 
8 in. concrete blocks... Hollow, gravel aggregate... CONCRETE Thickness No Tile or Asphalt Double 
12 in. concrete blocks. Hollow, gravel aggregate AND FLOORS of concrete flooring (1/8 in.) floor 
8 in, concrete blocks Hollow, cinder aggregate _. | No ) costing... Sin 0.59 0.56 0.58 0.23 
12 in. concrete blocks ... Hollow, cinder aggregate he L 1/2 in. plaster “under ceiling a 6 in. 0.54 0.52 0.53 0.22 
8 in. concrete vlocks Hollow, light weight aggregate 2.00 ( Metal lath, plaster ceiling... 6 in. 0.35 0.34 0.35 0.18 
12 in. concrete blocks .... Hollow, light weight agpregate \ 2.13 ( 
que fiber concrete 8)-1/ 2% gypsum and 12-1/2% wood cups ‘1.66 (K) 0.60 (1/K) BUILT-UP FLAT ROOFS Thickness No Insulation atop deck (covered with roofing) 
ne 12.50(K) 0.08 (1/K) of roof insul- Insulating ooard Corkboard 
deck ation V2 in. lin. Lin. 
Built  ASSuMed thickness (1/C) Metal (no ceiling) 1.06 0.39 0.24 0.23 0.13 
Metal (lath, plaster ceiling). 0.46 0.27 0.19 0.18 9.11 
Concrete (no ceiling... 4in, 0.72 0.34 0.23 0.21 0.12 
SHEATHING Gypsum (1/2 in.) 2.42(C) 0.35 (1/C) Concsete (lath. plaster ceiling)... fin 0.9 0.2 0.18 0.17 0.11 
Insulating poard (25/32 in.) 0.42(C) 2.37 (1/C) 
Plywood (5/16 in.) ..... 2.56(C) 0.39(1/C) SOLIO WOOD DOORS Nominal thickness Actual Exposed door With storm door 
Fir, plus ouilding paper. Actual thickness 25/32 in.  0,86(C) 1.16 (1/C) in, 25/32 in. 0.8 0.42 
SURFACES Nomreflective materials, vertical O61 (170) | (For doors with thin panels use 
15 mph wind velocity... Nomreflective materials, vertical. 6.00(C) 0.17(1/C) Coefficient 1.13) 3 in, 2 V8 in. 0.33 
wooos Maple or oak... O.B7(17K) HOLLOW GLASS BLOCK WALLS Still Still WINDOWS, 
Yellow pine or fir... 0.80 (K) 1.25 (V/K) (7 Y/4x3 7/8) both sides side,15 mphout | single 13 
*Btv/hw/'sq ft/deg F conductivities (K) are per inch thickness and conductances (C) are for thickness or con | Smooth surface... 0.40 0.49 | double 
struction stated, not per inch thi chness. 


0.38 0.46 | triple 0.28 
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depends on temperature difference from ee. 
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CONSTRUCTION DATA 

Office bidg walls: 4-in. brick 
veneer, 8-in. concrete, ‘-in. 
plaster. Roof: flat metol deck, 
l-in. insulating boord, lath and 
plaster ceiling, 10-ft ceiling 
height. Floor: 6-in. concrete, Vg- 
in. asphalt tile. Factory wall: 
12-in, brick, 


Factory (60F ) brick 


Office 
(7OF) 
Gloss block 


(646) Door, solid 
wood (3171 3") 


Drafting Room 
(70F) 


drop means inside glass surface is cold. 
But with a thin insulating board sur- 
face effects are less important, inside 
wall surface is warmer. 

Air spaces, if more than about 1% in. 

wide, introduce additional surface con- 
ductances. For narrow spaces, a single 
coefficient is usually used. 
OVER-ALL COEFFICIENTS. For homogen- 
eous materials, conductivity k, divided 
by thickness in inches, gives conduct- 
ance C. Table lists typical values, Con- 
ductivity can’t be given for non-uni- 
form materials or complex shapes like 
hollow tile. So table lists conductance 
for specific types and sizes. 

For builtup constructions met in 
practice, over-all coefficient U (Btu/ 
hr/sq ft/deg F) is used. Reciprocal of 


Meta/ double - hung 
weotherstripped - 
windows (3'x 6") 


Reception 

- 


WEATHER DATA 
Design temperature: O F. Aver- 
age wind velocity: 17 mph 


“Grass block (6x/4) 


EXAMPLE OF ESTIMATING HEAT LOAD AND FUEL CONSUMPTION 


Caiculotion of 


| Net oreo 
gross orecs 


Design |Tota! heot loss 
each spoce, 


Btu/hr 


Source of 


or Estimote of fuel consumption 
heat 1055 | crock lengths crack length bosed on degree-doy method 


Reception: 
where Fs fuel use for estimate period 
unit feel uae per degree- 
aay per heat load unt 
N-number of heat lewd unite 
number aegree-days 
ton of For table 
U 00409 per /000 neat loss 
for or! at 10% efficiency, and Fer 
TOF OF ov (aesign) with 
Bar rectection to (fram 


| 
¢ 260 | 260-2/-84 
3a a 
6x84 
46 */0= 160 
(6% 10*/60 


Door 

Glass block 
(Infiltration 
Roof 

Floor 
Office 
Wel Is fou ts 10226) (0 1B) = 340 
Wel! (factory)| 10x25 = 250 
Wirdows $(5*6)=90 
Glass block | 6x6*356 
Infiltration 


U equals sum of reciprocals of individ- 
ual conductances of each element, in- 
cluding surface conductances. Sketch, 
left, shows this in formula form for a 
typical masonry wall. Table below lists 
reciprocals of conductivities and con- 
ductances to make figuring easier. To 
get reciprocal of conductance when you 
have reciprocal of conductivity, multi- 
ply by thickness. 


FIGURING HEATING LOADS 


While figuring building heat loads 
takes the experienced judgment of a 
specialist, every power engineer should 
know how it’s done. Then you can 
make rough estimates, check proposals. 
EXAMPLE. Start by tabulating surfaces 
through which heat. flows. Form like 
one above makes job easier. Work room 
by room so you'll get loads for individ- 
ual spaces. Areas of similar construc- 
tion and working against same tem- 
perature difference can be totaled. Eas- 
iest way to handle walls with windows, 
etc, is to add total glass area first, then 
subtract from wall area. 
COEFFICIENTS. Over-all coefficients are 
given in ASH&VE Guide; typical val- 
ues are extracted in table, Jeft. For 
constructions not listed, figure as de- 
scribed above. Most coefficients are 
based on 15-mph wind velocity, good 
enough for most cases. For high wind 
velocities, figure special coefficients or 
increase heat y2ss by an arbitrary “ex- 
posure factor’ —say 15%. 
INFILTRATION. Wind pressure and in- 
side-outside temperature difference 
cause air to leak into or out of build- 
ings around doors, windows, other con- 
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26 25°650 
257650 


Roof 

Floor 
Drattiag Rm: 
Wer//s (ou ts sate (4010) (36 760 
Wall (factory)| 40x/0=400 
Windows )*/26 

6 228 

303 030606 )= 147 
1440 
40» 36-440 


Glass block 
Inf: /tration 
Roof 


Floor 
Tota/ 


We 118 ,818/1000 = 118.8 


70,600 
18,08 


nf tration coetticient © 32 cu 
Nores Grown temperature taken as 


«0075 ibfew Ft 24 Btu /ib/deg F 58 Btu/hr/ Ft crack /aeg F 


struction cracks. This infiltration may 
be allowed for by assuming a certain 
number of air changes per hr, based on 
nature of construction and occupancy. 
More accurate method measures crack 
length in linear ft and multiplies by 
appropriate value for cu ft of air per ft 
of crack per hr. 

Infiltration coefficient is figured thus: 

Guide gives air leakage per ft of crack 
for weatherstripped metal double-hung 
windows as 32 cu ft/hr at 15-mph air 
velocity. This is converted to Btu/hr/ 
ft crack by multiplying by 0.075 (den- 
sity of air) and 0.24 (specific heat of 
air). See example. 
DESIGN CALCULATION. To figure design 
heat loss, outside temperature is usu- 
ally taken as 10-15 F above locality’s 
lowest recorded temperature. Ground 
temperature is taken as well-water 
temperature 30-60 ft down. For walls 
between two parts of a building, use 
actual difference, if any. {nside tem- 
perature depends on occupancy (here 
70F in office, 60 F in factory). 

Total heat loss serves to figure boiler 
size, etc. Heat loss from individual 
spaces is used for laying out heat- 


distribution system. Load is often ex- 
pressed in units of heat delivery, EDR 
(equivalent direct radiation). Dividing 
heat loss by 240 gives EDR for steam, 
by 150 EDR for hot water. 
FUEL CONSUMPTION can be figured by 
heat-loss calculation using average 
outside temperature during heat sea- 
son, instead of design temperature. 
This gives average hourly heat loss 
which can be multiplied by hours and 
then converted into fuel needs. 
Today most such calculations are 
made by the degree-day method. Ex- 
perience shows that heat loss from a 
building held at 70 F varies with num- 
ber of degrees difference between aver- 
age outside temperature and 65 F. For 
eXample, if outside temperature aver- 
ages 55F for 24 hr we have 65—55==10 
degree days. Degree-day figures are 
published for major cities annually. 
For various fuels and efficiencies, 
factors have been worked out to give 
unit fuel use per degree day per heat- 
load unit. To figure fuel consumption, 
multiply factor by degree days per 
month or season times heat-load units 
(design loss in thousands of Btu/hr). 


yw 
| 
' 
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Pressure of woter vapor, psia 


° 
N 


PSYCHROMETRIC CHART 
2 Barometric pressure 14.696 psia 
210 ° (General Electric Co) $ 
200 & 
1905 * 
3 Fo 


Nn 


n 


! 


Ten, 
~ ~ 20 
\ 

20 25 30 35 40 45 50 55 60 65 70 75 80 «685 


EXAMPLE: What are air properties at 80 db, 65 wh? Relative 
humidity = 45%. Moisture content = 68.5 gr/ib. Dewpoint = 
56.8 F. Total heat (1 Ib dry air + heat of 68.5 gr water 


Atmospheric air is a mixture of dry air 
and water vapor. Atmospheric pressure 
is sum of partial pressures of air and 
water vapor, each acting as if it alone 
occupied any unit volume. Since weight 
of moisture per unit volume is small, 
partial pressure is extremely low. Thus 
we have “steam” at the low tempera- 
tures of the atmosphere. 

WATER VAPOR always acts as if no air 
were present. At any given pressure, 
water vaporizes or condenses at a fixed 
temperature, known as saturation tem- 
perature. Put another way, saturated 
vapor at any given temperature has a 
fixed pressure and density, as listed in 
steam tables (pp 89-91, Part I). 

To apply this, assume a cu ft of air 
at 70 F, with 0.00041 lb moisture. From 
steam tables, saturated-vapor density 
at 70 F is 0.00115 Ib/cu ft. 

RELATIVE HUMIDITY. Our cu ft obvi- 
ously holds less moisture than it 
could. Relative humidity measures 
this. Ratio is 41/115 or 36% relative 
humidity. Note that basis is volume — 
cu ft of moist air. Percentage humidity 
is weight of moisture actually mixed 
with one lb dry air, compared to weight 
one lb could hold at same temperature. 


HOW TO MEASURE “AIR” 


Ory-bulb temperoture, F 


90 9 100 05 0 120 


vapor) = 30.0 Btu/Ib. Specific volume = 13.81 cu ft/Ib dry 
air (13.81 cu ft actually weighs 1.0098 Ib: 1 Ib dry air + 
68.5 gr moisture at 7000 gr/ib). Vapor pressure = 0.228 psia 


DEWPOINT. Steam tables show a sat- 
uration temperature of 40 F corres- 
ponding to 0.00041 lb vapor per cu ft. 
If we cool to 40 F, we get a saturated 
mixture—100% relative humidity. Any 
attempt to cool further will cause some 
moisture to condense. Temperature at 
which this starts, 40 F in this case, is 
dewpoint. For any air-vapor mixture, 
dewpoint depends only on amount of 
moisture present. 

LATENT, SENSIBLE HEAT. To vaporize 
water we add heat, to condense it we 
take heat away. It’s same amount — 
about 1050 Btu/ Ib for air-conditioning 
temperatures. Exact amount of this 
latent heat for changing state varies 
with dewpoint. Sensible heat is what 
changes temperature. Amount depends 
on temperature and specific heat 


REMEMBER THESE AIR FACTS 


1. Total heat of moist air varies with 
wet-bulb temperature 

2. Sensible heat depends on dry bulb, 
latent heat on dewpoint 

3. Dry bulb, wet bulb and dewpoint 
are the same for a saturated mixture 

4. Dewpoint is fixed by the amount of 
moisture present 


(about 0.24 Btu/Ib for dry air). 
TOTAL HEAT. For dry air, sensible heat 
is total. For water vapor, total is sen- 
sible plus latent heat. Neglecting small 
sensible heat of vapor, total heat of 
moist air is dry-air sensible heat plus 
vapor latent heat. 

WET-BULB THERMOMETER is an ordi- 
nary one with wetted gauze over bulb. 
In moving air, some of water evapo- 
rates, takes heat from rest, lowers tem- 
perature. How much depends on air 
dryness and temperature. So wet-bulb 
temperature, with usual “dry-bulb” 
reading, gages moisture content. 


PSYCHROMETRIC CHARTS plot proper-: 


ties of air-vapor mixture. Knowing 
any two properties — usually db and 
wb — we can find all others. GE chart, 
above, gives all answers directly (see 
example). Trane chart, used in cut- 
down form on facing page, uses an 
auxiliary ruler to get some values. 
Note that GE chart plots relative hu- 
midity, Trane percentage moisture. 


Horizontal lines on GE are moisture’ 


content, on Trane are dewpoint. Other 
forms of charts are used: all serve 
same purposes — finding air properties, 
tracing air-conditioning processes. 
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tetal heat, dry bulb, wet bulb. Process shows on chart as A-B 


= AIR CONDITIONING PROCESSES 


Percentage humidity 


Dewpoint 


| 
mie) 


Ory bulb $0 70 80 30 100 


1. ee WITHOUT MOISTURE CHANGE 


No h in heating coil (diagram) means dewpoint, 


latent int ey | same. Adding sensible heat means higher 


ra aN = 
woter recirculated, 60 70 80 90 100 
3. COOLING, HUMIDIFYING BY SPRAYS 


With recirculated spray water at air's wet bulb temperature, 
there's no heat transfer, no change in air total heat. Some 
air ible heat b latent, so water evaporates. Dry 
bulb drops (cooling), air picks up isture (humidification) 
and dewpoint rises. Dry bulb and dewpoint approach wet bulb 


20 50 60 70 8050 100 


5. HEATING, HUMIDIFYING BY SPRAYS 


Heater (connected like cooler of 4) keeps water temperature 
above air dry bulb. Water heats air so dry bulb, wet bulb, 
dewpoint rise. Water temperature falls. Line A-B shows air's 
changes, C is final water temperature, which air approaches 


with outside heater) 


38 8 


rT 


7. COIL HEATING, SPRAY HUMIDIFYING 


Tempering coils ahead of washer raise dry bulb, wet bulb, as 
in 1. In washer with recirculated spray water (like 3), wet 
bulb stays same, dry bulb falls, dewpoint rises, air moisture 
goes up. Reheat coils boost dry bulb, lower percent humidity 


§22 9 
— | 
Fresh 

Mixture 
| 
80 90 100 


3 


al 


a 


9. MIXING FRESH AND RETURN AIR 


Fresh air A mixes with return air B to form mixture C. Where 
point C falls along line A-B depends on relative amounts of 
air at A and B. Distance A-C (as measured on chart) is to 
di C-B as volume of air at B is to volume of air at A 
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2. COOLING WITHOUT MOISTURE CHANGE 


If we don't cool enough to cause condensation, removing sen- 
sible heat lowers dry bulb without dewpoint change. With no 
change in latent heat, total heat goes down, wet bulb falls 


| 
c AK + 
Cooler for as 


spray water 50 60 70 80 390100 


4. COOLING, DEHUMIDIFYING BY SPRAYS 


With spray water held below air's dewpoint by outside cooler, 
air gives re heat to water. Dry bulb, wet bulb, dewpoint fall. 
Some e d out. If water temperature stayed 
same, line A-B would apply, C being water temperature. But 
water heats to temperature D, so line A-E shows the practical case 


6. COOLING, DEHUMIDIFYING BY COILS 


With coil temperature below air initial dewpoint, dry bulb, 
wet bulb and dewpoint fall, moisture condenses out. Air con- 
ditions change along line A-B. How close air approaches coil 
temperature, C, depends on design, ber of sections, etc 


> 


AI 


455 


Chemical dryer* <Cooling coils 


8. CHEMICAL DRYING, COIL COOLING 


Water vapor is absorbed by chemical, so dewpoint falls. Latent 
heat rel d by d i raises air dry bulb with no 
change in wet bulb. Cooling coils take out sensible heat so 
dry bulb and wet bulb fall while dewpoint remains unchanged 


Cooling and 


in 
120 
\ 
Dischon Xi A 
Reheat. 6 izing > 80 
5 turn aur. 
~ 
+ Room | heat\gng moisture goin\6O 
55 60 65 70 75 80 85 90 95 100105 110 1/5 120 


10. TYPICAL AIR-CONDITIONING SYSTEM 


On GE chart (facing page) complete conditioning cycle looks 
like this. Outside and return air mix, then are cooled, de- 
humidified by coils. Reheat brings to final conditions. tn 
room, air picks up heat and moisture before going to return 


Q 
i Coil--- 60 70 80 90 100 
Woter 
Ia tem RT > 
30 40 50 60 70 90 100 
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HEAT-TRANSFER EQUIPMENT 


MEAN TEMPERATURE DIFFERENCE 


o \ \ 
CROSS-FLOW heat exchanger. T, and T. are hot-fluid Ze AYA 


AANA 
\ \ 


entering, leaving temperatures; t), t for cold fluid” \\ 


A NAAN 


08 09 
CORRECTION CHART for single-pass-sheil, multi-pass- 
tube exchangers (above). Multiply F times LMTD 


LMTD CHART used directly for single-pass (parallel (0 20 
or counterflow) exchangers, multi-pass condensers 


Part one, page 87, gave the funda- 
mental equation for heat transfer as 
Btu per hr == over-all coefficient U 

transfer area, sq ft < mean tempera- 
ture difference. In complex problems, 
such as heat exchangers, where temper- 
ature of one or both mediums changes 
during heat transfer, use logarithmic 
mean temperature difference (LMTD). 
LMTD CHART. Chart, right above, 
gives LMTD for single-pass heat ex- 


Hot -water 
; temperature 
Cooling 
range 
Cold- water 
5 temperature 
Approach 
bulb 
temperature 


HEAT LOAD, Btu per hr, equals cooling 
range, deg F x ib water cooled per hr 


COOLING PONDS, TOWERS 


30 40 50 


-changers, with or without cross baffles 
in shell, and for condensers, regard- 
less of number of passes made by cool- 
ing fluid. Greatest terminal difference 
for counterflow is usually entering hot 
fluid T; minus leaving cold fluid te. 
Least terminal difference: leaving hot 
fluid T2 minus entering cold fluid ti. 
CROSS FLOW. LMTD chart is also 
good for single-pass shell, multi-pass- 

tube exchangers, sketch above, if cor- 


Least terminal temperature difference 


100 200 300 500 


Greatest terminal temperature difference 


rection factor, chart left, is used. 
EXAMPLE. Heat exchanger with one 
shell pass, four tube passes. Ti is 400 
F, Tz = 200F, ti = 150F, te = 200F. 

Solution: T; — te = 200 F. To — ti 
= 50 F. Chart gives 109 LMTD. Z = 


(400 — 200) (200-150) 4. X = 
(200 — 150) = (400 — 150) = 0.2. F, 
from chart = 0.85. Effective mean 


temperature difference = 0.85 X< 109 
= 92.6 F. 


In evaporating at normal atmospheric 
conditions, 1 lb water removes about 
1050 Btu to cool the remaining water. 
Lowest theoretical temperature water 
can be cooled to this way is air’s wet- 
bulb temperature. Difference between 
actual cold-water temperature and 
air’s wet-bulb is the approach, in deg 
F. Difference between hot and cold 
water temp is the cooling range. 

COOLING PONDS to cool condensing 
water must evaporate 1 Ib water per 
Ib of steam condensed. One sq ft cools 
4 to 6 lb water per hr from 100 to 70F. 
SPRAY PONDS are smaller for same 
job, use nozzles to break water into 
fine spray, speed evaporation. Pres- 
sures range from 3 to 15 psi. About 


3% of water is evaporated. Power 
consumed ranges from 0.75% of out- 
put of prime mover served for low 
heads to 2% at high heads. 

Pond areas are about 1 sq ft per 150 
lb water per hr for 500-hp plants, 1 
sq ft per 250 lb water for 5000-hp 
plants; depth needn’t be over 3 ft. 
Lower final water temperature is ob- 
tainable with 10- to 20-deg-F cooling 
ranges than 30- to 40-deg-F ranges. 
COOLING TOWERS mix air and water 
in a confined space, using either nat- 
ural or mechanical draft. 

In general a tower with a large cool- 
ing range and small gpm capacity is 
more economical than one with a 
small cooling range and large gpm ca- 
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SURFACE CONDENSERS 


Worer out at ty 


[ 


—Tube tength'L” 


SURFACE CONDENSER section with 
atures used in performance eateutations 


Temperoture inlet water, F 
30 4 SO 70 80 90 
Loading,lb per sq ff per hour 


oo 
c 

° 


loading correction 


Temperoture and 


5 6 9 #10 
Velocity, feet per second 


CONDENSER HEAT RATES for clean tubes, inlet wa- 
ter at 70 F, loading under 8 Ib. steam/hr/sq ft 


Curves* and tables this page show how 
to find (1) cooling water flow, (2) tube 
surface area, (3) outlet-water tempera- 
ture, (4) cooling-water head loss. 

HEAT RATE CHART, left above, shows 
expected heat-transfer rate for new, 
clean Muntz-metal, Admiralty, red- 
brass, aluminum-brass, copper and ar- 
senical-copper tubes, With copper- 
nickel tubing, reduce heat rate 10% 
Correct heat rate for cooling-water in- 


pacity. Increasing cooling-water flow 
does not lower cold-water temperature. 
HEIGHT. With 25- to 35-deg-F cooling 
range, following water travels (nozzle 
to basin) are typical for counterflow 
cooling: 
Approach 
15 to 20 deg F 
10 to 15 deg F 25 to 30 ft 
4to 8 deg F 35 to 40 ft 
For cross-flow cooling, increase 
above heights 20 to 30%, for parallel- 
flow cooling — 40 to 50%. 
HEAT LOADS. For cooling diesel jackets, 
figure about 25% of heat in fuel will 
pass to water. On refrigeration jobs: 
250 Btu per min per ton for compres- 
sion plants, 550 Btu per min per ton 
for absorption units. 


Travel 
15 to 20 ft 
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STANDARD CONDENSER TUBE DATA 


Surface area, 
$Q ft per ft length 


Outside 


sed on log 


g 
mean temp difference 


of U 
Friction loss of head, feet per lO feet of tube length 


OOO++4-4-4 


12 
Velocity, feet per second 

TUBE HEAD LOSS. Multiply by 

L/10 times number of passes 


let temperature other than 70 F and 
loadings below 8 lb steam condensed 
per hr per sq ft of surface. 
PERFORMANCE LIMITS. Heat-rate table 
also assumes (1) minimum water ve- 
locity 3 fps, (2) minimum absolute 
pressure in shell 0.7 in. Hg, (3) min- 
imum terminal difference (t.-te)—5F. 
COOLING-WATER FLOW. 
— 9 18 
§00 (to — t}) te—t, 
G = cooling-water flow, gpm 
S = steam condensed, Ib per hr 
ty = outlet-water temperature, F 
t; = inlet water temperature, F 
(Note: 950 is Btu assumed to be re- 
moved from 1 lb of steam) 
TUBE SURFACE AREA. 
A = (kL/V) G where 
A = condenser surface area, sq ft 
k =a constant (from above table) 
L = tube length per pass, ft 
V = water velocity, fps 
OUTLET WATER TEMPERATURE. 
te = t, where 
x = (kL/V) * U/500) 
= 2.7183* (from above table) 
t = saturated steam temperature corre- 
sponding to absolute pressure in con- 
denser shell, 
U = heat-transfer 3 Btu per sq ft per 
hr per deg F LMT 
EXAMPLE. Find aden area, cool- 


ing water flow, outlet temperature. 
Steam condensed, S..... 25,000 Ib per hr 
Condenser backpressure 2 in. Hg abs 
Steam temperature, t, 101.1 F 
Inlet water temperature, t, 80 F 
Tube length per pass, L 14 ft 
Water velocity, V... 6.5 fps 


where 


Inside One Two 


Velocity, Value of k for 
number of tube passes 


Three 


0.377 
0.417 
0.470 
0.310 
0.337 
0.372 


Nn 


o 


2 6 io 12 
Velocity, feet per second 
WATER-BOX LOSSES. Add to total tube loss 
for total head loss through condenser 


Number of passes....... 
Tube size and gage... 
Cleanliness factor 


Solution: From table, k == 0.377. 
kL/V = 14 X 0.377/6.5 = 0.812 
Coefficient U (uncorrected for load- 
ing but corrected for temperature and 
cleanliness factor) is 

U = 690 X 1.04 X 0.80 == 574 
where 690 is U uncorrected and 1.04 
is the temperature correction. 

x==(kL/V) x (U/500) 

0.812 (574/500) — 0.933 

e* (interpolated from table) == 2.54 

Outlet water temperature is then 


to = 101.1 — 8 


(Check: ts — te = 101.1 — 92.8 = 83 
F, which is greater than minimum 
terminal difference of 5F.) 

Cooling water flow then is 

1.9 X 25,000 

G= == 3700 

Condenser tube surface area is 

A= 0.812 X 3700 = 3000 sq ft 
(Check loading: 25,000 Ib. per hr/3000 
sq ft 8.33 lb per hr per sq ft so no cor- 
rection is needed for loading.) 


“Heat Exchange Institute 


in, 18 Bwe 


CORRECTIONS IN PART ONE: Page 99, under “Pres 
sure head”, sentence should read ‘Pressure head, in 
feet, equals 2.31 times the pressure in psi..." 
Page &, under “Beam problems” answer to second 
example is 6470+ 12 = 539 ft, (15-ft beam length was 
not converted to inches in solving this example.) 


Bee 
00, gee, 1D, 
— in, we in, — 
18 0.652 0.1963 0.1706 0.9611 0.188 0.565 
16 0.620 (0.1963 0.1613 1.063 0.208 0.625 
4 0.584 0.1963 0.1528 1.198 0.235 0.705 
1/8 18 0.777 0.6670 0.155 0.465 
y 16 0.745 0.2291 «0.1951 0.7360 0.168 0.505 
4 0.709 0.2291 0.1856 0.8126 0.186 0.558 
Condensate out 1 18 0.902 0.2618 0.2361 0.5022 0.131 0.263 0.394 
16 0.870 0.2618 0.2277 0.5398 0.141 0.283 0.424 
4 0.834 0.2618 0.2183 0.5874 0.154 0.308 0.461 
+-+ 44-4 x e 
44 08 223 20 7.39 42-45 
70 +++ 4 
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HOW LUBRICANTS WORK 


LUBRICATION 


Compiled by J J O’CONNOR, Associate Editor 


Bearing lLworicont 
Solid friction \ } 
— 
/ 
Load 
AT REST STARTING RUNNING 
WHEN SHAFT SPINS fast enough, lubri- 
it has 
cant is squeezed into a wedge tha 
gh pressure to separate the sur- 
Fluid friction 


OL MOLECULES separate coarse uneven 
surfaces so solid bodies can slide past 
each other with a minimum of friction 


Fined 7 lubricant 
Moving 


LUBRICANT divides into very thin lay- 
ers. One layer sticks to moving surface, 
travels with it. Each successive layer 
lags: last layer sticks to fixed body 


SU Viscosity} Approx SAE Grades AGMA No 
at Engines, Transmissions, 
(OOF pressors, etc Asies Reducers 
125 
| 
250 
450 30 
600 
800 40 4 
= 
| | | 
1800 
2200 60 6 
2600 
3000 70 7 
3400 140 
3800 
Uv 8 
175 
225 
275 250 
325 


VISCOSITY RANGES of commercially rated 
lubricating oils with 75 viscosity index 


02 + 4 + 

3 


Thousond hours of operation 


NEUTRALIZATION NUMBER (acidity) of 
oll increases with time unless inhibited 


faces, float shaft, support the load 


PRESSURE pattern, left, built up by spin- 


' ning shaft is destroyed by grooving in 


the converging section. Pressure at oil 
groove is pressure at which lube is fed 


PROPERTIES OF COMMERCIAL LUBRICANTS 


VISCOSITY in the U.S. is the number 
of seconds it takes 60 cc of an oil to 
flow through the standard orifice of a 
Saybolt Universal viscometer at 100, 
130 or 210 F. A 400-SSU-at-100 oil 
means it took 400 sec for 60 cc to flow 
through a Saybolt Universal visco- 
meter at 100 F. (England uses a Red- 
wood viscometer, Europe an Engler.) 
VISCOSITY INDEX. Viscosity decreases 
with temperature rise; oil becomes 
thinner. An oil’s viscosity index is a 
relative measure of how oil's viscosity 
increases when cooled from 210 F to 
100 F. When scale was first set up 
(1929) lube-oil fractions from Penn- 
sylvania (parafinic) crude were as- 
signed the VI of 100, as they changed 
least. Fractions from Coastal (nap- 
thenic) crude changed most, were given 
a VI of zero. All other VI are relative 
to these. Since 1929, oils have been 
developed with VI's higher than 100 
for high-temperature work (such as 
internal combustion engines). 
SPECIFIC GRAVITY. This is weight of oil 
compared to the weight of an equal 
volume of water, both at 60 F. Another 
method of measuring is degrees API. 
141.5 

131.5+deg API 
FLASH, FIRE, POUR POINTS. Flashpoint 
is temperature at which oil vaporizes 
enough to ignite momentarily when 
flame is brought near. Firepoint is tem- 
perature at which oil vaporizes enough 


Specific gravity 60/60 


Purpose of lubrication is to overcome 
friction (and also carry away heat). 
It converts solid friction of two dry 
bodies in contact to fluid friction of a 
separating layer of liquid or semi- 
liquid lubricant. This lubricant must 
(1) form a slippery coating on contact- 
ing surfaces so they slide freely past 
each other and (2) exert sufficient pres- 
sure to keep surfaces apart. For this, 
three things are necessary: (1) thick- 
ness of lubricant layer must be suffi- 
cient to keep high spots of rough metal 
surfaces from piercing through to make 
contact, (2) lubricant must have suffi- 
cient Jubricity (slipperiness) for its 
molecules to slide freely past each 
other and (3) oil must have sufficient 
viscosity (resistance to flow) to build 
up the necessary pressure to keep the 
solid surfaces apart. If viscosity alone 
does not provide enough fluid pressure, 
pressure can be supplied externally by 
a pump or developed by the wedging 
action of non-parallel surfaces — such 
as the converging section of journal 
bearing at left, or the pivoted segments 
of Kingsbury thrust bearings. 


to keep on burning. A low flashpoint 
means oil evaporates more readily in 
service. Pourpoint is temperature at 
which lube refuses to run — important 
in low-temperature work. 
NEUTRALIZATION NUMBER. Oils in ser- 
vice tend to become acid, may cause 
corrosion, deposits, etc in time. Neu- 
tralization number is the weight in 
milligrams of potassium hydroxide 
required to neutralize one gram of oil. 
LUBRICANTS IN GENERAL. Oils are 
usually those lubricants that are fluid 
at room temperature — mostly petro- 
leum oils, but others are used. 
Greases are mixtures of petroleum 
products with soaps (lime, soda, 
aluminum, metallic). Metallic soaps 
(forms of calcium, sodium, potassium, 
lithium) have good retention in bear- 
ings, take high temperatures, pressures. 
Solid materials such as graphite, 
finely ground mica, asbestos and yarn 
are sometimes used as lubricants. 
Silicon compounds (silicones) re- 
cently developed stand up well under 
heavy loads and widely varying tem- 
peratures. 
ADDITIVES. These are specific chemical 
compounds added to an oil to improve 
certain chemical or physical properties 
such as stability, lubricity, avoiding 
rust or deposits, etc. In the future addi- 
tives may become more important 
than the oil, the oil merely serving as 
a solvent for the additive. 
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INSULATION 


FIGURING HEAT LOSS, ECONOMIC THICKNESS 


Table*, lower right, shows loss for various thicknesses of 
85% magnesia insulation applied to pipelines or flat sur- 
faces 300 deg F hotter than surrounding air. Data can be 
used approximately for such insulations as mineral wool 
and sponge-felted asbestos. If temperature difference is 
greater or less than 300 F, apply factor from chart. 
EXAMPLE: A 220-ft run of 4-in. pipe insulated with double- 
standard insulation carries process steam (saturated) at 
600 psig through a room at 80 F. What is hourly heat loss? 

Solution. Pipe temperature is 490 F, from scale, so tem- 
perature difference is 410 F. Factor from chart is 1.45. 
Loss per ft of pipe run at 300 F, from table, is 89.4 Btu. 
Total loss is 89.4 * 1.45 X 220 28,500 Btu per hr. 
ECONOMIC THICKNESS. To figure economic thickness for 
insulation, draw up a table for the specific job similar to 
one shown below for a heater. 


Years for 
Added added sav- 
saving ing to pay 
added cost 


Cost of 
added in- 
sulation 
thickness 


Total 
yearly 
dollar 


Total in- 
sulation 
cost in- 
stalled 


Thick - 
ness, 
inches 


Then pick the thickness that pays off in the time required 
by your plant’s financial policy. If insulation above has to 
pay off within three years, use 2%-in. 


*From Magnesia Insulation Manufacturers Association. 


| COMMERCIAL INSULATION 


KINDS AND SHAPES 
OF 

HEAT INSULATION 

FOR 

WARM SURFACES 


Air-cell asbestos 
Diatomaceous silica 
brick) 


Asbestos, fibrous 
asbestos popor 
Diatomaceous 
silica (calcined) 
Crumpled 


Sponge- felted 
aluminum foil 


Usuol mox temperature 


nO 
"8 
18 


Loose or granulated 


(flexible) 


¥ ¥ Mineral woo! 


Boards or 
LY 
ih) 


Molded 
segments 


Shaped 
sections 


Bricks 


POWER * July 195) 


PRESSURE-TEMPERATURE SCALE 


Goge pressure, psi 


Oo 10 20 50 100 150 200 


200 4 
Soturation temperature 


TEMPERATURE CORRECTION FACTOR 


(Based on 300-deg F temperature difference as normal) 


18 
17 
16 


T T 


4 


i4 


+ 
| 


- 
4 


300 
Temperature difference, deg F 


HEAT LOSS THROUGH 85% MAGNESIA. 


(Multiply by cerrection factor from above chart) 


Heat 
loss, 
Btu* 


Insulation 
thickness, 
inches 


Pipe insulation Heat 
size, thickness, loss, 
inches inches Btu* 


Pipe 
size, 
inches 


Pipe Insulation 
size, thickness, 
inches inches 


(s) 51.9 2 92.4 5 
11/2 40.8 / 74.0 
1 29/32 (ds) 36.9 63.0 

25/32 (ds) 60.5 

21/2 

3 


1 1/32 (s) 
11/2 

2 

2 5/32 (ds) 
21/2 


8 
2 
9/32 (ds) 52. 4 


7/8 (s) 86.7 
11/2 64.2 
1 29/32 (ds) 56.6 
2 55.1 


11/8 (s) 
11/2 


2 
4 2 1/4 (ds) 
21/2 49.2 2V2 
3 45.0 3 
(s) Standard thickness (ds) doub\e-standard thickness. 
* Btu per hour per foot of pipe length at 300-deg-F temperature difference. 
** Btu per hour per square foot of insulation surface at 300-deg-F temperature difference. 


Fiat insulation blocks 
with 1/2-in, asbestos 


cement finish. 


— 
ee 
| 
auesanr ace 
| a 
| 
1% 260 126 60 54 Lil A 
: 
7 
x ¢ 
21/2 4x5 
3/4 -1/8(s) 59.1 21/2 106 6 11/8(s) 195) 
1 29/32 (ds) 41.1 71.1 2 
2 40.2 67.8 25/16 (ds) 
21/2 36.5 62.4 
1 1/8(s) 67.8 311/32 (8) 123 8 11/48(s) 
Blonkets 11/2 $1.7 11/2 96.9 11/2 197 
Be 
2 45.0 25/32 (ds) 77.4 21/2 (ds) 136 
ay 21/2 40.7 21/2 10.8 3 119 
10 11/4(s) 272 
1 | 11/2107 2 192 
ane 12 2 885 21/2(ds) 162 
= 21/2 45.7 21/2 13 
3 42.0 3 69.4 
96.2°* 
116 2 54.9 
45.2 
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First step in selecting a motor for a 
particular drive is to obtain data listed 
at right. Motors generally operate 
at best power factor and efficiency 
when fully loaded. 

TORQUE. Starting torque needed by load 
must be less than required starting 
torque of proposed motor. Motor 
torque must never fall below driven 
machine's torque needs in going from 
standstill to full speed. 

Torque requirements of some loads 

may fluctuate between wide limits. Al- 
though average torque may be low, 
many torque peaks may be well above 
full-load torque. If load-torque im- 
pulses are repeated frequently (air 
compressor), it’s best to use a high- 
slip motor with a flywheel. But if load 
is generally steady at full load, you 
can use a more efficient low-slip motor. 
Only in this case, any intermittent 
load peaks are taken directly by the 
motor and reflect back into power sys- 
tem. Also breakdown (maximum mo- 
tor torque) must be higher than load- 
peak torque. 
ENCLOSURES. Atmospheric conditions 
surrounding motor determine enclo- 
sure used. The more enclosed a motor, 
the more it costs and the hotter it 
tends to run. Totally-enclosed motors 
may require a larger frame size for a 
given hp than open or protected motors. 
INSULATION. This, likewise, is deter- 
mined by surrounding atmosphere 
and operating temperature. Ambient 
(room) temperature is generally as- 
sumed to be 40 C. Total temperature 
motor reaches directly influences insu- 
lation life. Each 10-C rise in max temp 
halves effective life of Class A and B 
insulations. 

Motor temperature rise is maximum 
temperature (over ambient) measured 
with an external thermometer. “Hot- 
spot” allowance takes care of temper- 
ature difference between external read- 
ing and hottest spot within windings. 
Service-factor allows for continuous 
overload — 15% for general-purpose 
open, protected or drip-proof motors. 
VARIABLE CYCLE. Where load varies 
according to some regular cycle, it 
would not be economical to select a 
motor that matches the peak load. 

Instead (for ac induction motors 
where speed is not varied) calculate 
hp needed on the root-mean-square 
(rms) basis, example right. Rms hp is 
equivalent continuous hp that would 
produce same heat in motor as cycle 
operatior. Torque-speed relation of 
motor should still match that of load. 


ELECTRICAL MACHINERY saw 


TIPS ON SELECTING MOTORS 


FACTS TO CONSIDER 


REQUIREMENTS OF DRIVEN MACHINE: 
1. Hp needed 
2. Torque range 
3. Operating cycle—frequency of starts and 
stops 
. Speed 
5. Operating position—horizontal, vertical 
or tilted 
Direction of rotation 
7. Endplay and thrust 


> 


OPEN-TYPE 
has full openings in frame 
and endbells for maxi- 
mum ventilation, is low- 
est cost enclosure 


SPLASH-PROOF 
is baffled at bottom to 
keep out particles com- 
ing at angle not over 
100 deg from vertical 


INSULATION, 
TEMPERATURE 


CLASS A {cotton, silk, paper or other organ- 
ics impregnated with insulating varnish) is 
considered standard for most applications, 
allows 105 C total temperature. 

40 C ambient 

40 C rise by thermometer 
15 C “hot-spot” allowance 
10 C service factor 
105 C total temperature 

CLASS B (mica, asbestos, fiber-glass, other 

inorganics) allows 130 C total temperature 
40 C ambient 
70 C rise by thermometer 
20 C “hot-spot” allowance 
130 C total temperature 

CLASS H (including silicone family) is for 
special high-temperature applications 

SPECIAL CLASS A is highly resistant, but not 
“proof,” against severe moisture, dampness; 

ductive, ive or abrasive dusts and 


vapors 
TROPICAL is for excessive moisture, high am- 
bients, corrosion, fungus, vermin, insects 


TYPES OF ENCLOSURES 


SEMI-PROTECTED 
has screens in top open- 
ings to keep out falling 
objects. PROTECTED has 
screens in bottom too 


TOTALLY-ENCLOSED 
can be non-ventilated, 
separately ventilated, or 
explosion proof for haz- 
ardous atmospheres 


8. Ambient (room) temperature 
9. Surrounding conditions—water, gas, cor- 
rosion, dust, outdoor, etc 


ELECTRICAL SUPPLY: 
1. Voltage of power system 
. Number of phases 


. Limitations on starting current 


2 

3. Frequency 

4 

5. Effect of demand, energy on power rates 


DRIP-PROOF 
has upper parts covered 
to keep out drippings 
falling at angle not over 
15 deg from vertical 


FAN-COOLED 
totally-enclosed motor 
has double covers. Fan, 
behind vented outer 
shroud, is run by motor 


VARIABLE 
LOAD CYCLES 


Hp of load 


<.--Work cycle-——-~- - 

6 18 24 3% 42 48 54 60 
Time, min 


RMS HP: (1) square hp for each phase, multiply 
by time, (2) add, (3) divide by total time—in- 
clude Yy ‘off’ time, if any, for open motors, 
% for enclosed, (4) extract square root. 
EXAMPLE: Find hprm. for cycle plotted above 


50 hp, 10 min: 505010 = 25,000 10 
b. 20hp, S min: 20x20xK 5 = 2,000 5 
14 bp, 17 min: 14X14 17 = 3,332 


4.Whp, 7ma: T= 6,300 7 
Fann 36,632 + 39 = 939 
Hprm. = 939 = 30.6; use 30-hp motor 
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SQUIRREL-CAGE MOTORS 


Squirrel-cage induction motors are 
classed by National Electric Manufac- 
turers Assn. (NEMA) according to 
locked-rotor torque, breakdown torque, 
slip, starting current, etc. Common 
types are Class B, C and D. 


High starting | 

= high slip 

~~ 

High starting Breakdown 
vorque, /ow ig torque 

current(, MAN 

design C) ™ 


\ 
Norma! starting’ 
forque low starting 
| current(NEMA design 
| Full-loo@ torque-~ - 


Percent of full-load torque 


5 50 5 100 
Percent of synchronous speed 


CLASS B, most common type, has nor- 
mal starting torque, low starting cur- 
rent. Locked-rotor torque (minimum 
torque at standstill and full voltage) 
is not less than 100% full-load for 2- 
and 4-pole motors, 200 hp and less; 
40 to 75% for larger 2-pole motors; 
50 to 125% for larger 4-pole motors. 
CLASS C features high starting torque 
(locked-rotor over 200%), low starting 
current. Breakdown torque not less 
than 190% full-load torque. Slip at 
full load is between 1% and 3%. 
CLASS D have high slip, high starting 
torque, low starting current; are used 
on loads with high intermittent peaks. 
Driven machine usually has high-in- 
ertia flywheel. At no load motor has 
little slip; when peak load is applied, 
motor slip increases. Speed reduction 


WOUND-ROTOR MOTORS 


STARTING SQUIRREL-CAGE MOTORS 


Start: Close 1-2-3 


—¥ 
Line 


TF 


| 


+ 


+ 


F Motor torque 


[e) 20 40 60 80 8) 
Percent of synchronous speed 


FULL-VOLTAGE is preferred where power sources allows kva inrush. Utility may want 
reduced voltage below certain hp, limit starting current to fixed % of full load 


Stort: 
Close 2-3-5-6-7 


Run: 
Open 2-3-5-6-7 
Close |-4-8 


Percent FL. torque € kvo 


| 
+ + 


§ 


i 
MO lor Avo 
Motor torque \at 

full voltage. 


+ 


3 88 


° 


20 40 
Percent of synchronous speed 


AUTO-TRANSFORMER reduces voltage on starting. Transferring to full voltage at 75% 


synchronous interrupts current, surges kva. Used on hand-operated compensators 


Start: close !-2-3, then 4-5-6, 
finally 7-8-9 


+ + 


+--— 


Motor tor 


+ + 


20 40 60 80 
Percent of synchronous speed 


SERIES-RESISTANCE (or reactor) provides closed transition from start to run, raising 
motor kva and torque by steps when uninterrupted starting current is wanted 


lets driven machine absorb energy 
from flywheel rather than power line. 
STARTING. Full-voltage, across-the- 
line starting is used where power sup- 
ply permits and full-voltage torque 


and acceleration are not objectionable. 
Reduction in starting kva cuts locked- 
rotor and accelerating torques. 

APPLICATIONS of squirrel-cage and 
other motors are listed in table, p. 111. 


80 100 


| 
| 

| 

load? torque 

With rotor resistance 
still cut in, motor 

up when 


Percent full-load torque ¢ kva 


Percent synchronous speed 


CUTTING OUT steps of resistance as motor comes up to speed 
matches motor torque to load with a minimum starting kva 
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The wound-rotor (slip-ring) induction 
motor’s rotor winding connects through 
sliprings to an external resistance that 
is cut in and out by a controller. 
RESISTANCE vs TORQUE. Resistance of 
rotor winding affects torque developed 
at any speed. A high-resistance rotor 
gives high starting torque with low 
starting current. But low slip at full 
load, good efficiency and moderate 
rotor heating takes a low-resistance 
rotor. Left-hand curves (this page) 
show rotor-resistance effect on torque. 
With all resistance in, R,, full-load 
starting torque is developed at less 
than 150% full-load current. Succes- 
sively shorting out steps, at standstill, 
develops about 225% full-load torque 
at R,. Cutting out more reduces stand- 
(Continued on next page) 
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still torque. Motor operates like a 
squirrel-cage motor when all resistance 
is shorted out. 

SPEED CONTROL. Having resistance left 
in, decreases speed regulation. Right- 
hand curves (preceding page) for a 
typical motor show that with only two 
steps shorted out, motor operates at 
65% synchronous speed because motor 
torque equals load torque at that 
speed. But if load torque drops to 50% 
(arrow), motor shoots forward to 
about 85% synchronous speed. 
However slip rings are normally 


Synchronous motors run at a fixed or 
synchronous speed determined by line 
frequency and number of poles in ma- 
chine. (Rpm=120 X frequency + num- 
ber of poles.) Speed is kept constant 
by locking action of an externally ex- 
cited de field. Efficiency is 1 to 3% 
higher than that of same-size-and- 
speed induction or de motors. Also 
synchronous motors can be operated 
at power factors from 1.0 down to 0.2 
leading for plant power-factor correc- 
tion. Standard ratings are 1.0 and 0.9 
leading pf; machines rated down near 
0.2 leading are called synchronous con- 
densers. 

STARTING. Pure synchronous motors 
are not self-starting; so in practice 
they are built with damper or amor- 
tisseur windings. With the field coil 
shorted through discharge resistor, 
damper winding acts like a squirrel- 
cage rotor to bring motor practically 
to synchronous speed; then field is ap- 
plied and motor pulls into synchron- 
ism, providing motor has developed 
sufficient “pull-in” torque. Once in 
synchronism, motor keeps constant 
speed as long as load torque does not 
exceed maximum or “pull-out” torque; 
then machine drops out of synchron- 
ism. Driven machine is usually started 
without load. Low-speed motors may 
be direct connected. 

FIELD AND PF. While motors are rated 
for specific power factors . . . at con- 


Chief reason for using dc motors, as- 
suming normal power source is ac, lies 
in the wide and economical ranges 
possible of speed control and starting 
torques. But for constant-speed service, 
ac motors are generally preferred be- 
cause they are more rugged and have 
lower first cost. 

STARTING TORQUE. With a shunt mo- 
tor, torque is proportional to armature 
current, because field flux remains 
practically constant for a given setting 
of the field rheostat. However, the flux 
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ELECTRICAL MACHINERY Continued 


SYNCHRONOUS MOTORS 


DC MOTORS, GENERATORS 


shorted after motor comes up to speed. 
Or, for short-time peak loads, motor 
is operated with a step or two of re- 
sistance cut in. At light loads, motor 
runs near synchronous speed. When 
peak loads come on, speed drops; fly- 
wheel effect of motor and load cushions 
power supply from load peak. 

OTHER FEATURES. In addition to high- 
starting-torque, low-starting-current 
applications, wound-rotor motors are 
used (1) for high-inertia loads where 
high slip losses that would have to be 
dissipated in the rotor of a squirrel- 


cage motor, in coming up to speed, can 
be given off as heat in wound-rotor’s 
external resistance (2) where frequent 
starting, stopping and speed control 
are needed (3) for continuous opera- 
tion at reduced speed. (Example: boiler 
draft fan — combustion control varies 
external resistance to adjust speed, 
damper regulates air flow between step 
speeds and below 50% speed.) 
CONTROLS used are across-the-line 
starters with proper protection (fuses, 
breakers, etc.) and secondary control 
with 5 to 7 resistance steps. 


Full-load efficiency 
cycle, unity-power-factor 
| synchronous motors 


94) 
3 93+ 
= =" 
> 
= 92 
2 Full load effich 
2 Fu efficiency 
-60-cycle 
normal-torque, normal 
30) _Starting-current squirrel- 
a 


Motor horsepower 


Percen 


af, 
20 40 60 80 100 
Percent of synchronous speed 


H-—Typical high-speed synchronous motor 
L—Typica! low-speed synchronous motor 
for compressor drive 


Control 
8 voltag 

Polar - 

relay G 


CURVES, left, compare synchronous and squirrel-cage efficiencies. Top, right, shows 
typical torque-speed curves. Bottom, right, is typical starting control for ener- 


gizing dc field to pull motor into synchronism as it comes up to synchronous speed — 


stant power, increasing dc field current 
causes power factor to lead, decreasing 
field tends to make pf lag. But either 
case increases copper losses. 

TYPES. Polyphase synchronous motors 
in general use are: (1) high-speed mo- 
tors, 500 rpm up—(a) general-purpose, 
500 to 1800 rpm, 200 hp and below, (b) 
high-speed units over 200 hp, including 
most 2-pole motors—(2) low-speed 


motors below 500 rpm, (3) special 
high-torque motors. 

COSTS. Small high-speed synchronous 
motors cost more than comparable in- 
duction motors, but with low-speed 
and large high-speed motors, costs 
favor the synchronous motor. Cost of 
leading-pf motors increases approxi- 
mately inversely proportional to the 
decrease from unity power factor. 


of a series field is affected by the cur- 
rent through it. At light loads, flux 
varies directly with the current, so 
torque varies as the square of the cur- 
rent. The compound motor (usually 
cumulative) lies in between the shunt 
and series motors as to torque. 
Upper limit of current input on start- 
ing is usually 1.5 to 2 times full-load 
current to avoid overheating the com- 
mutator, excessive feeder drops or 
peaking generator. Shunt-motor start- 
ing boxes usually allow 125% current 


at first notch. So motor can develop 
125% starting torque. Series motors 
can develop higher starting torques at 
same current, since torque increases as 
current squared. Compound motors 
develop starting torques higher than 
shunt motors according to amount of 
conipounding. 

SPEED COWTROL. Shunt motor speeds 
drop only slightly (5% or less) from 
no load to full load. Decreasing field 
current raises speed; increasing field 
reduces speed. But speed is still prac- 
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ns away at no /o0d, tically constant for any one field 
full voltage | Shunt generator with setting. Speed can be controlled by re- 
Series | seporotely excited field sistance in the armature circuit but 

--Compound regulation is poor. 
| ; /-~-Shunt generator Series motor speeds decrease much 
more with increased load, and, con- 
versely, begin to race at low loads, 
dangerously so if load is completely 
removed. Speed can be reduced by 
adding resistance into the armature 
circuit, increased by shunting the series 
field with resistance or short-circuiting 

series turns. 
Compound motors have less constant 
speed than shunt motors and can be 
Output, hp Load, amperes controlled by shunt-field rheostat. 

DC MOTOR torque varies with load; flat GENERATOR COMPOUNDING can be varied GENERATORS. Output voltage of shunt 
speed curves allow wide speed control by resistors parallel with series field generators tends to fall off with load. 


COMPOUND MO- However, constant terminal voltage can 
TOR at right is cu- be maintained by decreasing shunt field 
mulative, series resistance as load increases. Compound 
field aids shunt. generators can be designed to keep 
Differential com- fairly constant output voltage (called 
pounding has series flat compound) without external con- 
field opposed to trol.or even to increase output voltage 
‘ Shunt ‘Compound 
the shunt field aah ct as load increases ( overcompounding). 


Shunt 


Voltage 


Roted 
current 


Torque 


—~Compound 


| 
--Series 
| 


SUMMARY OF MOTOR CHARACTERISTICS, APPLICATIONS 


DC and Single-phase motors 2- and 3-phase motors 


SERIES GENERAL~PURPOSE SQUIRREL-CAGE (Class B) 
Varies inversely Zero to High. Varies High. Limited — Where high starting Drops about 3% None, except 200% of full load 200% of Constant-speed service 
e as the load. maximum as square of by commutation, torque is required and for large to 5% multi-speed for 2-pole to full load where starting torque is 

Races on light depending the voltage. heating and speed can be regulated. for small sizes types, designed 105% for 16-pole not excessive. Fans, ' 

loads and ful! on control Limited by line capacity Traction, bridges, hotsts, for 2to4 designs lowers, rotary compres- : P 

voltage and load Commutation, gates, car dumpers, car fixed speeds Sors, centrifugal pumps : é 
heating and tetarders, etc 
line capacity HIGH-TORQUE SQUIRREL-—CAGE (Class C) 


SHUNT Drops about None, except 250% of full load 200% Constant-speed service 
3% for lage multi-speed for high-speed of full where fairly high starting 
Drops 3 to Any desired Good. With High. Limited Where constant of adjust- to 6% for types, designed to 200% for load torque is required at ‘ 
5% from fange depend- constant field, by commutation, able speed is required smali sizes for 2to4 low-speed infrequent intervals with 4 
no load to ing on motor varies directly heating and and starting conditions fixed speeds designs starting current of about € 
full load design and as voltage line capacity are not severe. Fans, 400% of full load. Recip- i 
; type of applied to blowers, centrifugal pumps, focating pumps and com ‘ 
z system armature Conveyors, wood-working pressors, crushers, etc. ! 
machines, metal-working 
machines, elevators HIGH-SLIP SQUIRREL-CAGE (Class D) 


COMPOUND Drops about None, except 225 to 300% 200%. Will Constant-speed service 
10 to 15% multi-speed of full load, usually not and high-starting torque, 
Drops 7 to Any desired Higher than High. Limited Where high starting torque from no load types, designed depending on stall until if starting is not too fre- 
20% from no range, de- for shunt, by commutation, combined with fairly con- to full load for 2 to 4 fixed speed with loaded to quent, and for taking high- 
load to full pending upon depending heating and stant speed is required. speeds fotor resistance max, torque, peak loads with or without 
toad depending motor design upon amount line capacity Plunger pumps, punch which occurs flywheels, Punch presses, 
upon amount of and type of of compound- presses, shears, bending at standstil! shears, elevators, etc, 


conveyors, hoists LOW-TORQUE SQUIRREL-CAGE (Class F) 


SPLIT-PHASE Drops about None, except 50% of full 150 to 170% Constant-speed service 

3% for large multi-speed load for high of full where starting duty is 
Drops about None 75% for large 150% for large  Constant-speed service to 5% for types, designed speed to 90% load light. Fans, blowers, 
10% from to 175% for to 200% for where starting is easy. small sizes for 2 to 4 for low-speed centrifugal pumps and 
no load to small sizes small sizes Small fans, centrifugal fixed speeds designs similar loads 


full load pumps and light-running 
machines, where polyphase WOUND-ROTOR 
current is not available 


With rotor Speed can be re- Up to 300% 200% when rotor Where high starting torque 
CAPACITOR tings short- duced to 50% by depending upon slip rings are with low starting current 
circuited, drops rotor resistance external resist- short circuited where limited speed 
Drops about None 150 to 350% 150% for tage  Constant-speed service about 3% for lange toobtain stable ance in rotor Control is required. Fans, 
5% for large of full load to 200% for for any starting duty to 5% for smal! operation. Speed circuit and how centr-tugal and plunger 
to 10% for depending smaii sizes and quiet operation, sizes varies inversely distributed Dumps, Compressors, con- 
small sizes where polyphase current as load veyois, hoists, cranes 


SYNCHRONOUS 


COMMUTATOR-TYPE 


Constant None, except 40% for slow- Unity-of motors For constant-speed ser- 
Drops about Repulsion- 250% tor large 150% for large Constant-speed service for Special motors speed to 160% 170%; 80% vice, direct connection 
5% for large induction, to 350% for to 250% for any starting duty where designed for for medium pf motors 225%. to slow-speed machines 
to 10% for none. small sizes smali sizes speed control is required 2 fixed speeds speed 80% of Special designs and where power-factor 
‘small sizes Brush- shifting and polyphase current designs. Special up to 300% correction is required 
types, 4 to 1 Cannot be used designs develop 


at full load higher torques 
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AC CONVERTERS 


MERCURY-ARC RECTIFIERS 


Compiled by J J O’CONNOR, Associate Editor 


Star ting-anode 


Anode /ead Grid feed / 
ferminga/ 
from gc Excitation- 
Anode Marn- 
fermind: 
Moin} 
Wofter-coo/ed Exacifotion 
Starting a 
ff/ 
Mercury 
—, 


Cathode terminal, dc 


SINGLE-ANODE, MULTI-TANK rectifiers, or 
ignitrons, have an ignitor that starts 


cathode spot every cycle. Single tanks 
installations 


are grouped together in 


MECHANICAL RECTIFIERS 


Woter jacket 
Cooling-water inlet 


MULTI-ANODE, SINGLE-TANK rectifiers 
have anode head consisting of several 
anodes, one or more for each phase. Once 
started, arc is kept by excitation anode 


Primary 


Secondary 


input oc current 


Current through reactor 


ANS 
Contacts 120 deg apart) | ~~ f\ 


\ \ / 
/ 


Pulsating “se output 


CONTACT CONVERTERS (mechanical rectifiers) produce dc from ac by making metallic 
contact between ac and dc system for each phase when each phase's voltage is on 
the positive half-cycle. Then contact is broken when ac phase reverses on the nega- 
tive half-cycle. As current approaches zero at the end of each half-cycle, reactors 


hoki 


almost infinite r 


100, T — 
| rectifier 
96+ —+ 
chronous converfer | 
2 
88 ==4:--Motor generator + 
| | 


200400600 800 1400 1,600 
Kw output at "600v dc 


COMPARING RECTIFIER EFFICIENCIES 


EFFICIENCY CURVES compare rectifier types under different 
conditions. Left: general curves of different ratings at constant 


g off current flow. At the end of positive 
half-cycles, contacts open; then close at end of negative half-cycle to conduct again 


rectifier | 
| 
| Synchronous converter-—. 
88F 
= Mult ~onode; fonk 
w 
“Motor generator T 


Oo 2 40 60 80 O10 140 160 
Percent ratec load(rated kw, 250 vde) 


These rectifiers consist of carbon or 
iron anode and mercury-pool cathode 
sealed in a vacuum tank. When ac 
voltage is applied, current flows only 
on every other half cycle when anode 
is positive with respect to cathode. On 
just how much of the positive half- 
cycle current flows is determined by 
bias voltage applied to grid. 

IGNITION. Before electrons can flow 
from cathode to anode, some mercury 
must be vaporized. This is done by (1) 
starting a cathode spot on top mer- 
cury pool every cycle from which elec- 
trons travel or (2) keeping a small 
pilot arc going continually. 

EXCITRONS are a special type of single- 
anode tube with an excitation anode 
similar to multi-anode tube. 

ARC BACK. Failure of vacuum is one 
cause of arc back and electrons will 
flow from anode to cathode. 


DISK-TYPE 


Front 
electrode 
N = Selenium 
Copper over 
oxide 
N Metallic 
N backplate 
Borrier N _--Borrier 
layer N layer. 
N 
copper 
j disk N 


METALLIC or disk rectifiers have small 
resistance to current flow in one direc- 
tion, high resi in ite, so ac 


is passed on one nalt-ayela, blocked on 
the other. Three ent are copper-oxide, 


iid. 


copper-su 


selenium and 


voltage output. Center: common ratings at different loads. 
Right: Curves for constant current at different output voltages 


wo 


Efficiency % 


3 


Voits,dc, output (SO000—amp uhits) 
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We Mobilize for Freedom 


it may seem dangerously premature to talk 


about getting rid of emergency government — 


controls while all-out war is still an imminent 
possibility. 

But success in this strange struggle for our 
freedom into which the Russian Communists 
have plunged us requires that we: 


1. Maintain a whole battery of controls 
designed to speed defense production and 
curb inflation, and at the same time 


2. Work to end the controls at the earliest 
possible moment. 


Here is the reason why this editorial — 
fourth in a special series on mobilization for 
defense -- is devoted to the need for a speedy 
release from controls. 


If the Russian Communists can force us to 
maintain indefinitely the present system of 
government controls, they will have won a 
tremendous victory. They will have saddled 
us with a system of collectivism which, over 
a period of years, would be fairly certain 
death to freedom of business enterprise. 

Make ro mistake about it. This is not an 
argument against emergency controls. We 
need controls now to break a right of way for 


CONTROLS... 
A Two-Edged Sword 


FOURTH OF A SPECIAL SERIES 


our mobilization program through the busi- 
ness boom. Indeed, the third editorial in this 
special series was titled “Why Controls Are 
Necessary.” It stressed both the need for con- 
trols and the need for positive cooperation to 
make them work. 


Controls Can Undermine Our Economy 
But these controls surely chisel at the 
foundation of our normal economic system. 
So long as we have them, many if not most 
key business decisions will be made in Wash- 
ington bureaus rather than in the free market 
place. For example, the National Production 


Authority administers a Controlled Materials 
Plan (italics ours) which directs the flow of 
basic metals, and decides who can use them 
for what purposes. 

Happily, the people who operate these 
controls are not using the methods of a secret 
police state. 


Even more happily, most of the leaders 
who have been drafted to manage the con- 
trols are not in love with their jobs. They are 
do‘ng their best in the thankless task of mak- 
ing controls work. They recognize the danger 
of chronic controls. 


But the fact remains that our economy is 
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operating under arrangements which carry 
it a long way toward the pattern of central- 
ized control the Russians would inflict on 
the world. 


The Wilson Pian 

A plan for getting rid of these controls has 
already been developed. It was put together 
by our Director of Mobilization, Charles E. 
Wilson — while he was working day and night 
to set up the necessary emergency controls. 

The Wilson Plan — if we escape all-out war 
— will strengthen our defenses and our econ- 
omy. By 1953, it calls for: 


1. Providing the weapons to equip an 
armed force of 312 to 4 million, together with 
a supply of weapons for our allies. 


2. Building a stockpile of weapons which, 
with current production, would be sufficient 
to carry on an all-out war for a year. 

3. Building the manufacturing capacity by 
which we could rapidly expand our produc- 
tion of weapons if all-out war should come. 


4. Increasing the productive capacity of 
industry enough to resume the expansion of 
our civilian economy. 


With these jobs done our economy would 
be big enough and strong enough to meet 
both civilian and military requirements. And 
the government controls needed for mobili- 
zation could be speedily dropped. 


Call for Sacrifice 


The Wilson Plan requires a major effort — 
it means spending more than $50 billion a 
year for mobilization. That is almost 20 per- 
cent of our total production. And this cannot 
be done without sacrifice. For a time, particu- 
larly in the next year, living standarcls will 
drop. 


But the sacrifice required is amazingly 
small. At the peak of the defense effort, ci- 
vilians will still have available to meet their 
needs about as much as they did in any year 
before 1948. 


To make the Wilson Plan succeed we must 
curb inflation. A second year of inflation such 
as that which we have had since the Korean 
war started would multiply disastrously the 
costs of our defense program. One key part 
of a successful program to curb inflationary 
pressure, which soon will be building up 
again, is a pay-as-we-go tax program. The 
second editorial in this series urged that we 
do our utmost to pay as we go. 


We Cannot Out-Control the Communists 


But, above all, to make the Wilson Plan 
work we must keep our sights set on the 
crucial importance of increased production. 
Our problem is to increase our capacity to 
produce so that we can carry both a major 
military program and an expanding civilian 
economy for as many years— General Brad- 
ley thinks it might be fifteen or twenty —as 
the menace of Russian Communist aggres- 
sion persists. 


If we do not produce enough to do this 
double job, we shall be confronted with the 
prospect of having to live indefinitely under 
government controls of the sort that have 
been set up since the start of the Korean war. 
That would be delightful to the Russian Com- 
munists. It would go far toward making over 
our economy on the Moscow model. 


Even if we wanted to, we never could hope 
to out-control the Russians. They are miles 
ahead of us in that line. But we can out-pro- 
duce them, by a tremendous margin. By 
doing that we shall travel the surest road to 
victory. 


McGraw-Hill Publishing Company, Inc. 
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POWER PACKAGE for guided missiles supplies energy to run steer- 
ing controls. Gas turbine drives pump and electric generator. Power 
gas comes from separate gas generator about same size as power 
unit. Gas generator is sized according to the length of operating time 


Mighty Midget Produces Pilot Power 


GuIpED MISSILES carry a secondary 
source of power for running vital ele- 
ments, such as stabilizers, air surface 


and guidance controls, during their 
supersonic flight. AiResearch Manu- 
facturing Co of Los Angeles announces 
the completion of an auxiliary power 
package using a tiny 60,000-rpm axial- 
flow gas turbine. 

About the size of a milk bottle, the 
power package produces enough energy 
to operate all the lights, hoists, air out- 
lets and other equipment needed in an 
automobile super-service station. The 
tiny plant includes a partial-admission 
gas turbine, reduction gearbox, 12,000- 
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rpm induction generator and a gear- 
type hydraulic pump. Instead of a 
compressor, the turbine uses a gas 
generator for a source of pressurized 
power gas. Once ignited, the explosive- 
like fuel generates hot gas under pres- 
sure very rapidly. .The turbine wheel 
drives both electric generator and hy- 
draulic pump. 

The tightly packaged unit, exclusive 
of the gas generator, measures six 
inches in diameter, 11 inches long, and 
weighs 16 lb. The gas generator may 
be even smaller, depending on length 
of operating time needed. Current per- 
formance figures are 2.5 gpm of oil at 
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LIGHT WEIGHT (16 Ib) of tiny power 
unit makes it easily handled. It rides 
in guided missile as secondary source of 
power, a working passenger. Compact 
power plant has about same dimensions as 
milk bottle. Rugged construction gives it 
reliability needed for severe’ service 


1500 psig for the pump, and 750 watts 
of 400 cycle, 115/208 v, 3-phase alter- 
nating current for the electric generator. 

Making minor changes in turbine 
nozzle and gas generator can double the 
hydraulic pressure and raise electrical 
output to 1300 watts. Guided missile 


operation imposes limits on design in 


respect to rapid altitude change, severe 
acceleration, shock, vibration and radio 
noise. The induction generator uses 
neither brushes nor slip rings, which 
helps to meet operating limitations. 
Generally rugged construction makes 
the package suitable for auxiliary serv- 
ice in guided missiles. 
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Corn BELT PowER CO-OPERATIVE, Humboldt, Iowa 
Carpive & Carson Corp., Whiting, Ind. 
Three 165,000 Ibs. /hr. 1000 psig 790°F. 


4 


Tue Cuirrs Power & Licut Co., Ispheming, Mich. Iowa-ILuinois Gas & Evectric Co., Iowa City, Iowa 
100,000 Ibs. /hr. 450 psig 750°F. 60,000 Ibs /hr. 500 psig 740°F. 


STOKER CORPORATION, WORCESTER, MASS. 

Boston New York Philodelphi Washingt Buffalo Pittsburgh Cleveland Detroit Chicago 

Cincinnati Atlanta New Orleans St. Lovis Kansas City St. Paul Tulsa Houston Denver 
Salt Lake City Los Angeles Portland Seattle 
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fired RILEY Steam Generating Units 


Compare the Construction of 
these Important Parts ... 


i 
— 


| 7 4 Riley uses a hydraulically driven ratchet drive, com- 

4 1. | | pletely enclosed and automatically lubricated. This simple 
rugged drive operates with practically no maintenance and 
is not susceptible to damage in case of grate obstruction, 
No sprockets, chains or speed reducers are required. 2 


EvuGENE WATER & ELEctric Boarp, Eugene, Ore. 
175,000 Ibs. /hr. 700 psig 835°F. 
Waste wood is also burned. 


The use of an adaptation of the Stephenson link mechs 
anism provides complete speed control. The entire meche 
anism is enclosed and splash lubricated. The overthrowing 
distributor gives uniform longitudinal and lateral distribug 
tion and prevents damage and outage caused by wedging 
of foreign materials between distributor and housing. 


The grate surface is made up of small grates, only 2 
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inches wide by 6-inch pitch, mounted on carrier bars. The 
t mat + SE wis use of small grates assures low maintenance and long life 
Onto Epison Co., Akron, Ohio by providing adequate cooling and the elimination of 


90,000 Ibs. /hr. 250 psig warping and cracking. Uniform air distribution is obtained. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making ~— large sovings in your power costs 


GENERATING UNITS 


ECONOMIZERS - WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS « AIR HEATERS 
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By replacing a 30-year-old bat of 

anew, high-capacity, electrically -driven 

R-C unit, important advantages were 

gained, in a large industrial plant: 

1, The one new unit carries the base 
load. 


2. Steam needed for 5 other steam- 
driven exhausters, carrying pertial 
load, is substantially reduced be- 

cause of slower speeds. 

yi 3. Heat balance in the plant is main- 

; 4. Savings in total power cost will 

| pay for the new installation in 

; about one year. 


nf These very satisfactory results were 
1 obtained by careful evaluation of all 
the factors before deciding upon the 
| type of equipment .. . and then by 
ifying an R-C Rotary Positive 
3 as Exhauster that will do the work 
at low operating cost. 


Even though your equipment to handle gas or aix may still 
have years of life, it may be sound economy to replace it with 
modern, efficient, R-C units of the right type, size and drives to 
best meet your needs. Our engineers will help you analyze 
your problem and make unbiased recommendations of either 
Rotary Positive or Centrifugal equipment, depending upon 
your specific conditions. This dual choice is an exclusive 
R-C advantage. 

With capacities from 5 cfm to 100,000 cfm, R-C units can be 
closely matched to work requirements, for dependable, eco- 
nomical performance. At Roots-Connersville, almost a century 
of blower building experience is at your service, without 
obligation. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 

151 Powell Av:nue, Connersville, Indiana 


BLO, 


ONE OF THE DRESSER 


Type RCGH Rotary Positive Gas Exhauster, 
driven by 450-Hp synchronous motor. Capacity, 
20,600 cfr. 


Single-stage, Type OIB Centrifugal 
Blower in food processing plant. 
Steam turbine drive; capacity 
12,000 cfm. 
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PLANT OPERATION and MAINTENANCE 


SECTION OF POWER COMBINED WITH OPERATING ENGINEER 
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Today you understand your job from A to Z, but 
will you understand it tomorrow? It’s a fair ques- 
tion. See what happened to locomotive engineers: 


In 1935, diesel locomotives on all of America’s 
Class 1 railroads totaled only 117 units. That was 
only a drop in the bucket, so the average locomotive 
engineer or maintenance man didn’t let the new- 
comer worry him—saw no threat to his proud posi- 
tion as a railroad man who knew his stuff. 


But see what happened. Today more than 14,000 
of these diesel units are in service. And out of every 
twenty new locomotives purchased, nineteen are 
diesels. 


Think what this revolution meant to the men who 
prided themselves on knowing every nut and bolt 
on a steam locomotive—and not much else. In the 
long run they had to swallow their pride, go back 
to kindergarten and learn the ABC’s of diesels and 
electricity. Some few saw what was coming, dug 
into the new arts and got ready ahead of time. 


In the power field, too, you have to keep humping 
to hold your own with technical progress. And here 
it’s not simply a case of a new prime mover, but of 
scores of big and small developments. Some are 
brand new; some have been gaining acceptance for 
years; and some are just around the corner. 

The real old-time engineer, with his corliss en- 
gine, may wake up any day with a diesel generating 
set, a turbine, or perhaps a rectifier working on 
purchased ac. 


Another engineer, with old electric elevators, faces 


Know My Job” 
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a big modernization job and some brain-twisting 
control circuits. Others will have to handle compli- 
cated circuits in combustion and air-conditioning 
controls. More and more these will involve elec- 
tronics, something Dad never had to bother about. 


In many plants higher steam pressures will force 
new standards of scientific water conditioning. 
Radically new ways to burn coal are coming in. 
Smoke and dust have become political targets, so 
clean stacks will be another responsibility. 


Tomorrow’s high-paid workers will demand new 
standards of comfort, safety and sanitation, and the 
engineer must know how to give them what they 
want. Meanwhile management’s pressure for lower 
costs will force more engineers to adopt modern 
business methods, to plan and manage such func- 
tions as maintenance and lubrication, and substi- 
tute power tools for hand labor wherever possible. 


The list could go on all night, but the point should 
be clear. All in all it’s a whale of a big order for 
the engineers of tomorrow—also their big oppor- 
tunity. 


Some of today’s engineers won’t make the grade, 
for lack of ability, guts or foresight. Others will 
meet this everlasting challenge by constant study. 
Study is work. It’s also fun when you learn how 
and get the habit. 


And it’s even more fun to bring more money 
home on pay day and win the many rewards of all- 
around competence in handling the people and the 
technical gadgets of this machine age. 


Phil Swain 
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OPERATORS’ 
NOTEBOOK 


3) 


1 Save expensive labor by doing one Next operation on each plate is to 3 Start at top row again and knock in 
2 thing at a time. Start at top row and remove nut, take off dog and screw each plate with one good smack near 
Hoosen all of the nuts with special wrench nut on a few turns, to protect threads top of nut. Work fast, no lost motion 


Brush graphite and cylinder oil mix- Fill bucket with water and dump soft Work powdered graphite over wet 
ture over threads. Run nut all the handhole gaskets in it. Water swells gasket. DON’T USE OIL—IT HARMS 
Way down and out to within a few threads gaskets and helps the graphite stick BOILER’S WATER SIDE. Place on gasket 


1 Start from top and smack each nut 1 Fill boiler slowly with feed pump. 15 If plate still leaks, loosen nut and 
from four sides to help plate find As boiler fills, take up on each smack four sides, then tighten. If 
its right position. Then tighten nut leaky plate just enough to stop leak leak won't stop, pump water below plate 
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Now You Can Slash im 


Handhole Plate Time 


By STEVE ELONKA, Associate Editor 


Now grab each plate’s stud with one 
hand, turn plate slightly, remove 
‘from hole and throw into one pile on floor 


1 Next run fingers around on inside 
of joint surface. This is important 
because foreign matter can cause leak 


& 


1 Remove leaky plate and examine 
joint for obstruction—also plate 
might be warped or corroded. Replace it 
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Grab plate by its stud and slide on 
piece of floor plate, turning plate so 
gasket is loosened all around outside 


1 Scrape broken gasket pieces and 
other obstructions off with bent 
scraper. Don’t overlook any dirty joints 


With boiler full and feed pump 
holding pressure on boiler, go over 


all handhole plates and tighten nuts 
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Scrape pieces of joint and scale from 
sealing face of plate. Do only this 
operation and stack plates in neat pile 


1 Replace plate, dog and nut. Hold 
plate so joint is centered and 
against header. Screw nut to hold plate 


1 While raising steam, paint headers, 


plates, dogs, nuts and studs with 


Bunker C fuel oil to prevent rusting 


19 
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Pond water knocked out 
diesels often. But 


Mac called C Morgan Jones, 


who went into high gear 
so quickly that.......... 


“Yes,” Mac sain, “Joe’s put the hex 
fon the big diesel again. A piston seized 
up. the connecting rods bent and the 
liner scored badly. There are score 
marks on other liners, too.” 

“Do you know,” Mac continued, “that 
every time Joe’s corns ache, something 
‘Boes wrong with this engine? Now I 
ask about his corns every morning, so 
I know what to expect. If they ache for 
a few days, I get ready for trouble. Just 
caught her in time this morning.” 

I looked at the engine’s log book. It 
was a sad story. Through the pages, 
Notations read: “No. 4 piston seized; 
No. 3 liner scored; new rings put in 
No. 5, pulled No. 1 liner (hard to pull) 
and replaced same.” 

Mac broke in, “Funny thing, Joe’s 
corns don’t trouble him in summer. It’s 
the same with the engine.” That gave 
me a clue. 

Joe was shuffling along with his 
broom and barrow. I asked about his 
corns. “Not too bad today. It’s only 
when it’s going to rain that they nearly 
kill me,” he said. 

Open Pond. In this plant they use 
raw cooling water from an open pond, 
some 150 ft away. The auxiliary engines 
give no trouble. They have enclosed 
cooling systems. The big engine is 
cooled with water pumped directly from 
the pond. 

I ran my hand around a pulled liner’s 
waterside. It was thick with layers of 
scale. I asked Mac how often he cleaned 
out the water jackets. “No need to do 
that,” he told me, “we've got plenty of 
good fresh rainwater in that pond. You 
can’t beat that for engines.” 

I showed him the scaling and asked 
if he had trouble with the auxiliaries. 
He admitted he hadn't. 

I checked the line back to the pond. 


120 


Discharge neor 
suction line 


Strainer \ 
0-30mesh \ 
- | 


Check valve to ) 
hold pump prime 


Wiles Y 


Coorse strainer 
“““ about 2ft below 
woter 


SUCTION AND DISCHARGE close together with right strainers 
help engine reduce scaling by cutting down heavy sediment 


.--Scale Scats Fast Now 


There was a coarse suction strainer 
in, the pond. It was corroded and 
patched with chicken wire. The pond 
was obviously an old limestone quarry. 
It wasn’t deep and weeds and mud 
shelved down toward its center. It was 
nothing more than a shallow weed- 
grown pit. 

Cause of Scale. There was Mac’s 
trouble. Every time it rained hard (and 
Joe’s corns ached), the rain stirred the 
shallow pond water. Then fine mud cir- 
culated through the engine. On hitting 
the hot liner walls, the mud stuck there. 
So mostly clear water returned to the 
pond, which was a long distance from 
the suction intake. Placing the dis- 
charge closer to suction would have 
helped. 

Pulling Liner. Pulling the damaged 
liner was tough because of bonding 
action between scale and rust deposits. 
I advised not to let scale collect over 
1/32 in., or at most, 1/16 in. And then 
only if engine had to be kept on the 
line. We replaced the liner. 1 showed 
how to clean the engine without tear- 
ing it apart and chipping and scraping. 

Acid Cleaning. First, from maker's 
handbook, we found how much water 
jackets held. Then we made enough 
solution to fill the water spaces with 
one part muriatic acid (hydrochloric) to 
two parts water. We drained the engine 
and blanked off cooling-water supply 
line; filled engine with solution and 
let stand until all bubbling ceased. It 
bubbled furiously when poured in, so 
we listened by placing an ear against 
the jacket. 

You can remove heads and make 
separate jobs of heads and blocks. Cir- 
culate cleaning solution with a hand- 
pump, drawing from top and returning 
to bottom. Circulate at least twenty 
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minutes. Then flush with clean cold 
water. 

Renew the cleaning charge with five 
parts water to one acid. Keep in en- 
gine for about one hour. Drain and 
flush engine thoroughly and refill with 
a hot lye solution (two pounds of lye 
to one gallon water) and circulate for 
about 90 min. This kills pockets of acid 
solution that didn’t drain out. Flush 
several times with cold water. 

Caution: Remember that acid attacks 
engine metal as well as scale, so circu- 
late acid for only as short a time as 
necessary. 

If scale is thin, make solution five 
to one. Fill engine and let it stand 
overnight. After draining, flush well 
with clean water. 

If no acid, fill engine with a fairly 
strong solution of caustic soda and 
place electric immersion heaters in 
cooling system. Heating solution helps 
caustic sodas do a cleaner job. 

One operator told me that my clean- 
ing acid thinned his water passage walls 
in places to dangerous limits. But I 
found the real culprit was electrolysis. 
So install zinc electrodes in engines to 
absorb stray electric currents. Electroly- 
sis attacks marine engines especially 
hard. 

Mere About Scale. But where does 
scale come from? Cooling water often 
shows no sign of sediment in suspen- 
sion. Take a water sample and get it 
analyvec. If it shows a high mineral 
content, it might be cheaper to install 
heat exchangers, using pure water (dis- 
tilled preferably) in engine and raw 
water for cooling. Or use water soften- 
ers if you can’t install exchangers. 

Scale prevents cylinders’ heat from 
being carried away by cooling water. 
Scale is one of best insulators known. 
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CYLINDER HEADS cet badly scaled about 
hot exhaust valve, then head cracks 


Sediment 


PASTE THIS INFO 
INSIDE YOUR HAT. . 


Clean jackets and heads often 
and easily with acid without 
tearing down engine 


Scaled cylinder heads crack 
castings, shear studs and warp 
liners 


Rubber hose on suction col- 
lapses in time and engine 
starves for cooling water 


Check thermometers, as shown, 
to make sure they read right 


Paint stripe on cylinders with 
copper mercuric iodide if no 
thermometer’s handy 


Use 20- to 30-mesh strainer 
on suction line if cooling water 
is from pond 


Keep independent pump run- 

ning after stopping engine un- 
til discharge and suction tempera- 
tures are nearly even 


Remember that cylinders’ heats range 
from 100 F to 1100 F. On the power 
stroke, at least half of oil film on liners 
is burned off. Piston seizes when all 
oil film fs burned because of poor cool- 
ing effect. 

Then heat leads to unequal expan- 
sion, warping and sometimes fracturing 
cylinder-head studs. Heat also causes 
liner’s flange to expand and exert tre- 
mendous pressure against the head. If 
the gasket doesn’t blow out, then studs 
often shear off. 

If you have trouble with shearing 
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Support 


Water 


Hot plate 


CHECK THERMOSTATIC-VALVE operation 
by heating in water to right temperature 


studs, check your cooling system well. 

Caution: If studs break a few times, 
don’t just replace with larger ones. If 
stronger studs hold, the cylinder head 
might crack. 

Overheating. Cracked cylinder heads 
are usually caused from cooling-water 
failure. Also from scale or steam pock- 
ets in head passages because of too 
little coolant flow. Flow is retarded 
often by scale obstructing passages. 
New cylinder heads cost money. It’s 
cheaper to inspect and schedule clean- 
ing than it is to pay repair bills. 

Another overheating cause that 
stumps new operators is defective ther- 
mostats. In many engines using en- 
closed cooling systems, thermostats 
keep cooling-water temperature within 
set limits. If the thermostat fails to 
open, engine gets hot and away goes 
liner or piston, perhaps both. 

Paint Indicators. If no thermostatic 
control, or warning system, buy copper 
mercuric iodide at paint store. Paint 
a broad band from each cylinder head 
down side of engine. This compound is 
an excellent heat indicator. Up to 130 
F, it’s a bright red; at 135 F it’s dark 
red; at 145 F it’s maroon; at 155 F it’s 
light chocolate; at 160 F it’s dark 
chocolate; at 190 F it’s almost black 
and at 215 F, it’s black. When engine 
cools, colors reverse as temperature 
drops. Another heat indicator paint is 
silver mercuric iodide. 

These paints give some warning and 
are better than nothing. But remember 
that heats inside jackets are higher 
than shown on outside. Also use these 
paints on shafting or overhead bearings 
that are hard to get at. 

Try to keep engine’s cooling water 
at 165 F to 175 F. Of course this de- 
pends on engine speed and overload. 
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ZINC PIECES fastened to jacket-water in- 
spection doors or plugs save metal 


Also the general conditions of cooling- 
water system. 

If your cooling-water discharge is 
over 180 F, check cooling-water pump, 
fresh-water pump, and water circula- 
tion through heat exchanger. But don’t 
let your engine run too cool. This 
makes black exhaust because of low 
temperatures preventing good combus- 
tion. Then you have more trouble 
cleaning valves, cylinders, pistons, etc. 
Low cooling-water temperatures can 
also cause engine to stall. 

Suction Strainer. When putting in 
a cooling-water line from pond, sea, 
etc., use strainer of not more than 20 
to 30 mesh. Make total open area of 
screen at least 15 times pipe area. If 
water’s from an open pond, use large 
intake pipe, depending on engine’s size. 
Slower water velocity through pipe car- 
ries less grit, mud and dirt to engine. 

Don’t use rubber hose between en- 
gine and water supply. Why? Because 
with time, rubber hose becomes weaker. 
Then pump suction gradually collapses 
hose and pump won’t lift full water 
supply. 

It’s okay to use a short section of 
rubber hose between engine and suc- 
tion line (at point where it’s anchored). 
It absorbs vibration and prevents line 
fractures. But keep it short. 

If engine’s fitted with independent 
pump, keep it running after shutdown 
until water’s inlet and discrtarge temp 
are only 5 to 10 F apart. If you don’t, 
steam pockets form in water passage- 
way’s hot areas, especially in heads. 
That causes fractures, or at least 
scaling. 

After giving Mac this information 
and making changes outlined here, I 
haven't heard from him. And I'm told 
he never asks about Joe’s aching corns. 
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Sprocket center distance must be adjustable to take up slack. One good way is 
with an adjustable base for motor. Channel-iron slide rails work well too 


Modern-type chain with middle guide that fits in slotted sprockets. Removable 
case-hardened bushings extend across width of chain; they’re cinch to lubricate 


Buying Silent Chain? 


What it is... types . . . details 
of construction . . . practical 
limits when using . . . selection 
guide ... speeds... alignment 
... lubrication . . . and mainte- 


nance. All wrapped in 2 pages 
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Tuey re called “silent” chains be- 
cause they operate quieter than other 
type chains. But they’re not siient! 
They fit well into the power-transmis- 
sion field where a positive drive is called 
for. Best speed ratios for silent chains 
are from 1:1 to 6:1. Large ratio drives 
are costly in both first cost and main- 
tenance compared to a double-reduction, 
which is something to think about. 
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TYPICAL JOINTS FOR 
SILENT-CHAIN LINKS 


Joints take greatest wear. Early pin 
type at top; improved joints below 


BY JIM SPARKS, 
Hibbing, Minn. 


How They’re Made. A silent chain is 
made from a series of flat leaves or 
links, Fig. 2. Leaves are tooth-shaped 
at each end. Pins slip through holes at 
end of each link. When in use the links 
roll around the pins. Note that as the 
chain rides on the sprocket a rolling 
rather than flat-surface contact occurs. 
This type construction limits vibration 
of chain parts between sprockets. Hence 
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SLACK TAKEUP ON VERTICAL 
AND HORIZONTAL DRIVES 


Avoid vertical drives. But if used 
keep sprockets a little off vertical 


Typical chain-adjusters. With speeds 
over 1300 fpm use case around chain 


the term, silent chain, has been adopted. 
Most wear in a silent chain takes 
place at the joint. In the early silent 
chains the joint was made with a solid 
round pin that passed through holes 
punched in each link, top Fig. 3. Each 
link then bore directly on the pins re- 
sulting in fast wear. Both the links and 
pins wore by rubbing action from chain 
wrapping around the sprockets. The 
three lower links in Fig. 3 show im- 
provements on simple-pin design. 
You can get silent chain in pitches 
from 3/15 to 3 in. Incidentally chain 
pitch is the distance between joint-cen- 
iers of each link. Chains are available 
to transmit a fraction of a hp to several 
thousand. They can be operated at 
speeds up to 5000 fpm. But it’s smarter 
to hold speeds down to between 1400 
and 3500 fpm. You'll generally find it 
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Same distonce 
each, side 
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Some distance 
each side 
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Alignment check: 


best to use roller rather than silent 
chain where you dip below 1200 fpm. 

There has been little standardization 
in the field of silent chain sprockets. 
Each manufacturer has more or less 
carried out his own design and his own 
ratings. When selecting sprockets use 
17 teeth as a minimum number in pin- 
ion; but best results are with 21 or more. 

Where possible use an odd number 
of teeth in both sprockets. Chains are 
generally furnished with an even num- 
ber of pitches. Combination of odd 
teeth and even pitch chain increases 
life of drive because same point on 
sprocket and chain will not mesh on 
every time around to cause uneven wear. 

Shearing pins are sometimes used 
for fastening the sprocket to protect 
equipment against overload. After an 
overload has sheared the pin it’s simple 
enough to insert a new pin and you're 
all set again. 

Selection. We're not going to tell you 
how to select chain size. You'll find all 
the dope needed on this subject in any 
of the leading manufacturers’ catalogs. 
They've tables and recommendations 
galore. 

But where you run into special drives 
that can’t be matched by the catalog- 
selection methods drop a note to the 
chain inanufacturer. To save time in- 
clude the following in your first letter; 
hp to be transmitted, rpm of driving 
and driven shafts, diameter of faster- 
moving shaft, distance between shaft 
centers, position of drive and space limi- 
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(1) Same distance between shafts at 
points shown, (2) Shafting level, (3) Sprockets in alignment 


DISTANCE BETWEEN 
SHAFT CENTERS 


Make distance D larger than ose 


7 If you make center distances less 
than above, sprocket teeth will hit 


tations, type load, steady, pulsating, etc. 

Installation and Maintenance. As in 
all transmission installations, a top- 
notch alignment job is necessary, Fig 6. 
This is especially true for silent chains 
in the high-speed range. 

Some silent chains are designed to 
operate in one direction only. When 
you use this type chain make sure the 
arrow on the side of the chain points 
in the direction of chain movement. 

Casings are used around chain drives 
to keep out dirt and keep in lubricant. 
Of course there’s the safety angle too. 
And talking about lubrication, select 
oil viscosity on the basis of ambient 
temperature. Where the ambient runs 
between 20-40 F use an SAE 20; for 
40-100 F hold to SAE 30; use SAE 50 
where the ambient temperature is high 
and hangs between 100-140 F. 
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both ends of unit, using a chain fall 


Pir YOUR CENTRIFUGAL refrigeration 
Gob is the usual one you'll clean con- 
Wenser tubes once a year. But some 
jobs need tube cleaning more often; 
thers less often. A lot depends on 
Water condition. Let experience guide 
ou. If you ever have doubts, clean 
bes at least once a year. 

Cleaning Tools. Spiral nylon bristle 
brushes are best. Steel or bronze 
brushes can scratch copper-tube sur- 
faces. If tubes have soft deposits special 
Gloth-inserted rubber plugs of proper 
Size may be used. Plugs are blown 
through each tube by air pressure ap- 
plied by nozzle and washer at one end. 
Sketches, above, show how to clean 
tubes with plugs. 

Where tubes are completely covered 
with scale, chemical cleaning does best 
job. Machine builder will recommend 
firms in your area who can do this or 
supply the needed materials. 

i Always clean 
tubes on a new machine after the first 
season’s operation. This removes scale 
and other materials that may have en- 
tered from new piping. Flush brine 
and condenser-water piping before put- 
ting any system into operation after 
seasonal shutdown. Take care to pre- 
vent rust and scale in condenser and 
brine systems by water treatment and 
painting. 

If your seasonal overhau: includes 
acid cleaning of tubes vent high points 
of condenser and cooler so solution con- 
tacts all parts and any gas generated 
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REFRIGERATION & AIR CONDITIONING 


REMOVE condenser waterbox covers from 


bristle brush in tube you wish to clean 


Aim at Best Output for 
entrifugals... 


PUT cloth-inserted rubber plug or nylon- 


DRIVE rubber plug through tube with air 
pressure or push brush rod through tube 


. . . by cleaning tubes at right intervals with proper tools, bal- 


ancing pressure drops through multiple units on the same load 
and adjusting speed or damper for the needed temperature 


ger of Equip 


escapes to atmosphere outside machine 
room. Don’t allow any sparks or flames 
around machine during acid cleaning 
nor for some time after it is back in 
operation. See machine builder for 
exact time to be allowed. Paint water 
boxes and tube sheets after each clean- 
ing. 

Tube Renewal. If you treat condenser 
and cooler tubes right you'll have few 
failures during the life of the centrif- 
ugal unit. But if a tube fails and you 
must remove it, roll in a new one. 

In an emergency when a tube must 
be taken out and there are no spares 
on hand you can use stub tubes as on 
opposite page. Refrigerant tempera- 
ture must be above 32 F at all times; if 
not, don’t use stub tubes. 

To make stub tubes braze plugs into 
one end of pieces about 8 in. long. Re- 
move damaged tube and roll plugged 
pieces into tube sheet. They are easy 
to take out later when machine is shut 
down for overhaul. If a tube-sheet hole 
has been damaged, preventing roll-in of 
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By JAMES G MANNING 
i t Operation, Carrier Corporation 


another tube, a threaded plug may be 
used to close hole. Once this plug is in, 
tube can never again be used in hole. 

Water Flow. When you have two or 
more centrifugal refrigeration units of 
different size on the same load, output 
has to be balanced for best economy. 
To do this you must adjust brine and 
water flow rates through each unit s» 
they are proportional to its full-load 
rating. Let’s solve a typical example 
to see how it’s done. 

Example: A plant has one 300-ton 
and one 500-ton centrifugal refrigera- 
tion unit. Total brine flow is 1600 gpm, 
condenser-water flow 2000 gpm. How 
much brine and water must flow through 
each machine for 800-ton load? 

Solution. Brine flow, gpm per ton, is 
found by dividing total flow by total 
plant capacity, or 1600 — 800 = 2 gpm 
per ton. Also, condenser flow is 2000 — 
800 = 2.5 gpm per ton. Flow rates 
should then be: Brine through small 
machine = 300 tons X 2 gpm per ton 
= 600 gpm; through large machine = 
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EMERGENCY PLUG FOR TUBE SHEETS 


BRAZE plug into end of 8-in. length of 
condenser tubing. Don‘t pinch the tube 


REMOVE leaky tube carefully so tube- 
sheet hole isn’t damaged. Clean sheet 


BALANCE UNIT OUTPUTS TO SAVE POWER 


PRESSURE-GAGES are on the condenser 
and cooler for finding drops in units 


500 = 2 = 1000 gpm. Condenser-water 
flow is 300 * 2.5 = 750 gpm for small 
unit, 500 * 2.5 = 1250 gpm for large 
unit. 

Meter quantity with flowmeters or use 
pressure gages on inlet and discharge 
of condenser and cooler. Gages, as in 
diagrammatic sketch above, should read 
only drop across cooler or condenser, 
and not include drops through any 
pipes, valves or fittings. 

Where pressure drop isn’t more than 
15 psi, a 36-in. mercury U tube may be 
connected across coolers and condensers 
of one machine after another and prés- 
sure drops read and recorded. 

It’s tough to figure pressure drops for 
most jobs using two or more machines. 
So always have manufacturer do this 
right atter machine installation. Mark 
brine and condenser-water valve posi- 
tions for various loadings of the centrif- 
ugal unit. Then when operating in 
parallel at any load adjust valves to 
suit. Shut off flow through idle units. 

With brine and condenser-water flow 
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ADJUST condenser and brine flows so 
they are proportional to unit ratings 


adjusted like this all you need do is 
vary machine speeds or damper posi- 
tions so temperature difference between 
entering and leaving brine on ail cool- 
ers in operation is the same. You can 
also use temperature differences on con- 
densers as a guide. Plant is thea oper- 
ating most efficiently since each machine 
carries its share of load. 

Adjust each machine to a higher out- 
put when load increases; decrease out- 
put of each machine when load falls. 
Always try to keep temperature differ- 
ences alike. When load goes down so 
do temperature differences across cool- 
ers and condensers. Study your plant 
to see when machines may be shut down 
and load transferred to remaining units 
by increasing the output of each. 

Automatically controlled machines 
behave as above if each controller is 
set for same brine temperature, and 
cooler and condenser flows are properly 
balanced. Where you have several cen- 
trifugal units of identical ratings you 
needn’t balance water and brine flows. 
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ROLL stub tube into place. Use only when 
Freon temperature is always above 32 F 


AFTER flows are adjusted, vary machine 
speeds or damper positions as needed 


All valves on any unit may be wide open 
when it is operating. Divide load equal- 
ly between all units by speed or damper 
adjustments. 

Holding Output. This article gives 
only general hints for getting best out- 
put from your centrifugal refrigera- 
tion units. Since machine designs vary 
remember that you can get best help 
with operating problems from the 
builder. He’s a specialist who knows 
what his machines can and cannot do. 
He is always glad to answer any ques- 
tions that might come up about his 
unit. 

A good point to keep in mind about 
centrifugals is that the erecting engi- 
neer is probably more familiar with 
your job than anyone else. He has 
been trained to instruct you in ma- 
chine operation, maintenance and 
overhaul. Make use of his services. 


Epitor’s Note: This concludes the 
series on centrifugal compressors by 
Jim Manning. 
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Cross section through single-stage 
circulating-water propeller-type pump 


Hot Maintenance Tips for 


Tue vse of vertical propeller 
pumps for circulating-water and plant- 
water services gives plant maintenance 
men some new problems. In the higher 
capacities these pumps may be bulky 
but their parts are relatively simple and 
require no special tools. Fig. 1 is a 
cross section through a single-stage cir- 
culating-water propeller pump. 

Shaft wobble indicates the need for 
an overhaul at the stuffing box. Wobble 
or whip of the shaft at this box makes 
it hard to keep packing tight. Because 
of long shaft spans and liberal bearing 
clearance propeller-pump shafts never 
run dead true. 

Vibration. When a propeller pump 
vibrates it indicates poor mechanical 
condition that may be caused by a 
motor out of balance or worn bearings. 
If the complete unit vibrates the pro- 
peller may be out of balance. Propeller 
blading damaged by a solid object 
drawn into the pump can cause sudden 
out-of-balance. 
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A rubber bearing in a shaft-enclosing 
column as used on a propeller pump 
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High-head multi-stage pumps may 
have throttle bushing bleed-off port 


Though of simple design propeller pumps need attention. 


Here you are told the causes of troubles, their symptoms and 


how to maintain these pumps to get long and reliable service 


By LEWIS J DAWSON, Field Engineer 
Cameron Pump Division, Ingersoll-Rand Co 


Water in Oil. On oil-lubricated inner- 
column pumps, if water backs up into 
the oiler, wearing rings at the top of 
the propeller are worn. On water-lubri- 
cated-bearing column pumps, wear may 
cause lubricating-water flow to increase 
to keep enough column pressure. 

Shaft Wear. Depending on pump de- 
sign, shaft-journal wear takes place on 
the shaft or on the journal sleeve when 
used. Where bearings run on the shaft 
as in Fig. 2, it may be possible to turn 
shaft sections end-for-end to get a new 
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journal surface. When this cannot be 
done, journal areas may be built up by 
metal spraying. After spraying, grind 
the journal surface to a fine finish and 
check the shaft to make sure that it is 
straight. Replace badly worn shafts. 
Shaft Couplings. How straight a 
shaft is, when made up of sections 
screwed together, depends on how 
square the shaft-section end faces are 
and cendition of the shaft and coupling 
threads. Reface shaft ends that are 
scuffed or dented. Rechase damaged 
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This suction bell of a propeller-type pump has been pitted by cavitation, as 
indicated by the deep groove, and has been eroded by abrasives in the water 


Propeller Pumps 


threads and renew shaft couplings if in 
poor condition. 

Bearing Wear. Check metal-bearing 
wear with micrometers. Make measure- 
ments at both ends of the bearing and 
in two planes, as wear is often bell- 
mouthed or elliptical. Replace bearings 
if wear is more than 2 or 3 mils. 

Rubber Bearings. Because of the 
fluted surface and their resiliency rub- 
ber bearings cannot be checked with 
micrometers. A shaft-size plug gage or 
a test on an undamaged section of the 
shaft, will indicate the amount of wear. 

Loose Bearings. A whipping shaft 
hammering rubber bearings may loosen 
the bond between the rubber and metal 
backing. Discard bearings in this condi- 
tion. Silt getting behind the lining may 
force it against the shaft. Or the lining 
may come loose from its metal backing, 
and drop out of its holder, which is 
serious. 

Metal Backings. Don’t tack-weld 
metal backings of rubber bearings as 
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the welding heat will separate the lining 
from the backing. Pressfit the bearings 
in their housings or hold them with 
setscrews. 

Water Lubrication. Where parts of 
the rubber lining stick to the shaft jour- 
nal and the lining bore is torn, the 
bearing has run without lubricating 
water. Water-lubricated column bear- 
ings require a continuous supply of 
clean water at pressure enough to push 
it down the column. 

Grease or Oil. On grease-packed 
suction-head bearings run a supply line 
from the surface and regularly give the 
bearings a shot of grease. Once a day 
is not too often in dirty-water service. 
as the grease pushes out the abrasive 
dirt. Give oil-lubricated column bear- 
ings several drops a min from the oiler. 
Turn on oiler 15 min before starting 
the pump. 

Propeller Blades. Bent or damaged 
propeller blades or pitted areas on 
them cause unbalance and, as a result, 
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rapid journal and bearing wear. Kind 
of wear on the journals above and 
below the propeller give a clue to the 
amount of balance. 

Propeller Balance. If the journals are 
worn evenly all around, the propeller is 
in good balance. If the wear is eccen- 
tric, but both journals are worn in the 
same plane, unbalance is mainly static. 
If the journals are worn out of round 
and the wear planes are 90 to 180 deg 
from each other, the unbalance is 
dynamic. 

Wearing Rings. Where the propeller 
has a wearing ring on its hub, as at R, 
Fig. 1, check the clearance between 
this ring and the stationary casing ring. 
Replace them when they are worn more 
than 0.010 in. 

Throttle Bushing. High-head multi- 
stage pumps may have a throttle bush- 
ing and bleed-off port above the last 
impeller, as in Fig. 3. If this bushing 
wears, replace it to prevent high-pres- 
sure water entering the column. 

Suction Bell. When the bottom bear- 
ings and journals are badly worn, pro- 
peller-blade edges may contact and 
groove or scuff the suction bell. This 
type of damage can be corrected by a 


Jight cut to restore the original bevel. 


Pitting and Erosion. Cavitation may 
cause pitting of the suction bell near 
the leading edges of the propeller 
blades, as at A, Fig. 1. Erosion caused 
by abrasive action of solids in the 
pumped liquid is a third type of wear. 
Fig. 4 shows a suction bell which has 
heen attacked by cavitation (deep 
grooves) and erosion (general scoring). 
Cast iron, being a brittle material, is 
most subject to this type of attack. 
Bronze and stainless steel have high re- 
sistance to the effects of cavitation be- 
cause of their better fatigue qualities. 

Metal Spraying. Pitted areas in cast- 
iron bells may be repaired by metal 
spray if care is taken to insure proper 
bonding. Replace suction bells that are 
badly eroded. 

Check Propeller. After the pump’s in 
operation and has been started and 
stopped several times, check propeller 
setting because the turning effort of the 
motor may further tighten the shaft 
couplings. If the propeller sets too high 
it can cause turbulence at the blade 
ends which will speed up suction-bell 
erosion. 

Pump Runs Roughly. If, after over- 
hauling a vertical pump, the unit is still 
rough, particularly if this happens off 
and on, check water surface for vortex 
formation. When the bottom of the suc- 
tion bell is not far enough under water, 
air may be pulled into the impeller. 
Wood rafts on the water’s surface or 
baffles attached to the pit’s floor may 
break up the whirls where air enters. 
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YOU TELL SPEED by first aiming light 
from this rig on disk mounted on shaft 


HERE’S THE CIRCUIT HOOKUP 


100-mo 
~~selenum 
rectifier 


- 50 ohms 
/ wott 


CNE OR MORE of the 4 rings shown will 
“stand still’ when shaft hits set speeds 


20,000 ohms 
O.5 wott 


Sylvania 1D21/SN4 


ac 
*/09,000 ohms 
OS wott Sottom of socnet 
~ 2mld-2007 
condenser 


INTERNAL WIRING can be done with No. 18 or 20 stranded 
wire. Solder all connections. Note minimum wattage of resistors 


You can the case and practi- 
cally all other parts of this strobe ta- 
chometer (let's call it a “flasher”) from 
most mail-order radio supply houses. 
Only homemade part is the aluminum 
reflector. Bend this in shape of a half 
cylinder, then mount it behind the neon 
tube. 

When you connect flasher to 110 v, 
60 cycles, it gives off a short pulse of 
light each cycle. So if line frequency 
is exactly 60 cycles you'll get 3600 
flashes every minute. 

Making it Work. Mount disk on end 
of shaft whose speed you want to meas- 
ure. Then aim the flasher at front of 
disk. You'll find that at certain speeds 
parts of pattern appear to stand still. 

Outer ring has 36 white sections on 


How A Strobe Tach Works 


60 strokes per sec 
Reflector 


Coil spring “Electric switch Second 


AMPY AT B will freeze as shown 
when in step with Ampy A 


59 
per second 
HE’LL MOVE BACKWARDS when 
his speed lags that of Ampy at A 


If you can get a pulsating light 
source to keep in step with a re- 
peating motion you've got a sim- 
ple stroboscopic tachometer. The 
trick is to have the light flash 
(Ampy closing switch at A) timed 
so it “catches” B in the same 
place each time—top drawing. 
Ampy swinging the mallet, B, will 
appear to stand still if both A 
and B are moving at same speed. 
Then by knowing speed of Ampy at 
A we know speed of B. 


Make YourOwn Tachometer 


It will cost about ten dollars to assemble this stroboscopic 


tachometer. Dale Kelly at Lehigh University, Bethlehem, Pa., 
found it paid off especially when checking gasoline engines 


a background. This ring will appear 
stationary at 100-, 200-, 300-rpm and 
so on. Next ring has 18 white sections 
and will “freeze” at 200-, 400-, 600- 
or any other even number of hundreds. 
Third ring has 12 white sections and 
will respond to 300, 600, 900 rpm ete. 
Ring nearest center has nine white and 
nine black sections and will appear to 
be standing still at any speed that is 
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a whole-number multiple of 400 rpm. 
With a little practice you can figure 
out shaft speeds by noting which of 
the four rings appear stationary. Until 
you get this practice use an auxiliary 
tachometer along with the flasher. 
Where to Use. This strobe flasher has 
limited usefulness. it comes into play 
only where machines operate at speeds 
(Continued at bottom of facing page) 
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Phase A 


Solenoid for 
contactor 


MAJOR STARTERS were hooked up as 


4 
Solenoid for 
contactor 


low-voltage relays 


NOW MOTOR is tripped off when voltage fails on any phase 


How I Protect Large Motors From Single-Phasing 


®& Ir THERE Is a power failure in one 
phase feeding a 3-phase motor, the 
thermal overloads should trip after a 
short time. We didn’t want to risk motor 
overheating so we hooked up two old 
magnetic starters to give us what we 
consider foolproof protection. 

Now if any phase voltage fails, one or 


the other or both starters will trip out 
opening the main motor-control circuit. 
Voltage failure in phase A could trip 
out unit to left in sketch. Phase B fail- 
ure will trip out both units. Voltage 
failure in phase C trips unit to right. 

After any phase failure the “single- 
phase protector” must be reset using 


the button right below the device box. 
Since the starters used have an extra 
set of contacts we included a pilot light 
on each unit. After a phase failure the 
ON button must be pushed, closing in 
both coil contactors to complete the 
main control circuit. : 


R H Sommers Pendleton, Ore. 


We Just Couldn’t Get Spare Parts! 


®& Durine THE LAST WAR we couldn’t get replacement limit switches for our plant 
hoists. This was serious since failure of upper limit switch meant motor kept lifting 
till the cable snapped. Then load would drop to the plant floor. 

Hoists were seldom used. They were powered by 5-hp squirrel-cage motors fed 
from the plant’s 460-v bus. The limit switch problem became so serious that we 
installed 460/230-v stepdown transformers that we had on hand. Since motor 
torque varies as square of voltage, motor horsepower was cut way down (14 x 5 


= 1.25 hp). However, we found the motors could still do the job needed. 
Under the new low voltage, if a limit switch failed the motor would merely groan 


until the thermal trips took it off the line. 


Reduced voltage cut torque to the point 


where the cables would not be damaged on limit-switch failure. 
This trick might come in handy again if industrial electrical equipment—espe- 
cially replacement parts—becomes hard to get. 


Paut C ZIMKE 


Oak Ridge, Tenn. 


Raise 


Solenoid 
lotch 


| 3- Brake 
solenoid 


~~ Therma/ 
over-current trips 


960/230 
transformers 


each ~ S-hp motor 


in even multiples of a hundred rpm. 
Good example is a routine dyna- 
mometer test of a gasoline engine. An- 
other disadvantage is that it is no more 
accurate than the frequency of the pow- 
er line from which it operates. But this 
frequency is usuélly close enough in 
most localities for any but the most 
exacting tests. 

You'll find this tachometer more sat- 
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isfactory (within its useful range) than 
conventional types because it responds 
immediately to very small changes 
from the speed wanted. 

Epitor’s Note: You can buy a strobo- 
scopic tachometer complete from sev- 
eral manufacturers that will give you 
speed of any machine directly on the 
instrument’s scale. Simply plug into a 
nearby outlet and turn a knob on the 
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strobe unit. This will vary the speed of 
the light flashes. When the flashes are 
in step with machine speed, the machine 
will appear to stand still. You can then 
read the correct speed on the instru- 
ment’s scale. 

A stroboscopic light source is also 
handy: when studying a moving ma- 
chine. By adjusting the light flashes 
machine will appear to stand still. 
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... here’s the trading post for your 


To MAKE IT SAFE for operators to open 
and close main-line valves outside a 
gas-compressor plant one company han- 
dled the job as in the photo. The con- 
crete foundations for the valves were 
designed so that an expanded metal 
floor could be put between them. 

\ short flight of stairs, S, leads from 
the main walk, W, down to the ex- 
panded metal floor. A safety rail, R, 
of welded 1%%-in. pipe at the outer end 
of the floor keeps operators from fall- 


_ Recess 


PUTS SAFETY IN VALVE OPERATIONS 


ing off end and injuring themselves. 
~ When the operators stand on the ex- 
panded metal floor the valve wheels, V, 
are at the right height for easy opera- 
tion. The valves are located so that 
one can be operated and then the other 
by simply turning around. 

With one main on either side of the 
operating platform and the welded-pipe 
railing protecting it there is no danger 
to operators, even in bad weather. 
Exton Sterrett Houston, Texas 


//4- in. brass pipe with 7/32 -in. i-d hole~ 


Silver solder 
d 


*~V1IE-in. copper tube with //8-in.i-d hole 


Silver solder~ 


DOUBLE TUBES STOP PIPES BREAKING 


WE OPERATE SEVERAL diesel engines that 
have brass oil pipes going through their 
water jackets. These pipes thread into 
the cylinder liners and supply oil to 
the pistons. Because of expansion 


stresses the pipes often broke at the 
liner threads. Water got into the crank- 
case and we had to stop the engines to 
take water out of the oil. 3 

To cure this trouble we rebuilt the 
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pipes as in the drawing. We drilled 
each 14-in. brass pipe to 7/32 in. inside 
diameter. Copper tubing of the same 
length with 3/16-in. outside diameter 
was put in each pipe. Silver solder at 
each énd held the tube in place. 

We shaved each pipe near where it 
usually broke to let it bend without 
breaking. Annular clearance bet veen 
the two pipes let them bend easily. If 
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a pipe does break, the soldered connec- 
tions between it and the tubing won’t 
let water get into the oil. 

The copper tube is flexible enough so 
that it does not strain the soldered 
joints, because of expansion and con- 
traction. This change in the pipe did 
not need any changes in engine parts. 
H_ Anoka, Minn. 


Hydro-Turbine Draft-Tube 
Vacuum Cleans Plant 


I RUN A SMALL hydroelectric plant which 
has francis turbines with draft tubes. 
We could not get the money to install a 
vacuum cleaning system to help clean 
the plant. 

When we put in a new unit, in the 


MOO 


Headwater leve/, | 


Drott tube 


Jaulwater 1evely 


side of its draft tube we connected a 
2-in. pipe with valve and ran it to the 
operating floor. To the pipe we con- 
nected a vacuum cleaning hose with a 
nozzle on its end. When the unit was 
running we had a cleaner with more 
than enough suction to pick up all dirt. 
E A Roperts Carlsbad, N.M. 


Tool Guides Boiler 
Tubes Through Baffles 


WHEN PUTTING new tubes in a boiler 
we had trouble guiding them through 
displaced baffles. We solved this prob- 
lem by the tool shown in the drawing. 
It is made from a solid piece of round 
steel about 10 in. long and of a di- 
ameter equal to that of the tube’s out- 
side. 

For 5% in. of its length the rod is 
turned to 6.02-in. less than the inside 
diameter of the tube. The other half is 
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<<. 0.02 in less thon inside 
diometer of tube 


nosed down to 1%-in. diameter, so it 
easily enters the baffle holes. The rod 
is bored through for a 54-in. bolt and 
then the 514-in. section cut in half at 
a 45-deg angle. The hole in the nosed 
section is enlarged to 34 in. for clear- 
ance around the bolt in the base. 

When the tool is put in the tube and 
tightened with the nut on the bolt, 
the two halves slip on the 45-deg joint 
and lock in the tube. The tube can then 
be pushed through the baffles with the 
tool guiding the way. When the tube 
has been pushed through, loosening the 
nut releases the tool and it can be 
taken out to use in the next tube. 

E L Fautn Quarryville, Pa. 


Valve Not Closed 

Runs Pump Backward 

We have a motor-driven centrifugal 
brine pump, that circulates brine at 45 
psi. It is used as a spare for a triplex 
plunger unit. The centrifugal is also 
used over weekends to permit us to 
inspect the main pump. 

Often a fuse would blow in the motor 
starter when starting the centrifugal. 
This happened to me the first time that I 
tried to start it. As the circuit was fused 
as heavy as it safely should be I looked 
around for the cause of the trouble in- 
stead of accepting the necessary evil. 

I found that there was no valve in the 
pump’s suction line and the discharge 
was out near the main line. This valve 
had an extension stem running up to 
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FRED ANNETT, Associate Editor 
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/ 
Boller-room roof~ 


B8oiler-room 
wall 


I-beam trolley 


Channel iron~—_ 


| 
J bolt 


Bucket 
elevator 


MAKES QUICK GEAR CHANGE 


We HAVE a bucket elevator outside our 
power house for handling ashes from 
the ash pits of stoker-fired boilers. The 
top sprocket of this elevator was badly 
worn and had to be replaced. This 
offered a problem of how to get the old 
sprocket down and the new one up to the 
top of the elevator. 

First, we had to have a hoist. This 
we made from a 6-in. I-beam canti- 
levered out over the boiler-house wall 
parapet as in the figure The inner end 
of this beam we tied down to the boiler- 
house roof with 1-in bolts through 2-in. 
pipe as shown. 

This beam, on which we put an 
I-beam trolley, extended out over the 
sprocket and driving gear. The trolley 
could be run over the gear for lifting 
with a tackle. 

With the tackle we lifted the hood off 


the elevator and lowered it to the 
ground. Next, we placed two pieces of 
4-in. channel iron across the top of the 
elevator casing. We removed some of 
the top buckets and with two J-bolts 
took the weight of the elevator on the 
channel irons and got the needed slack. 
This let us take the elevator chain off 
the sprocket. 

After removing bearing caps the old 
sprocket and gear was lifted out and 
replaced with a new one. The elevator 
was then assembled and put back into 
service with little trouble. 

The I-beam and tackle also come in 
handy if the elevator chain breaks and 
the buckets drop into the casing. Lift- 
ing the chain and buckets with the 
tackle is about the only way to get them 
back in place. 


G G Avant’ Wilmington, N. C. 


the operating floor so it could be 
opened and closed from there. 

I looked at the pump and it was re- 
volving backward; the discharge valve 
had not been closed. Brine was flow- 
ing from the main back to the tank 
through the pump to drive it as a motor. 
The discharge valve was then closed 
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and the pump started without any 
trouble. The motor running backward 
when started caused a heavy inrush 
current that blew the fuse. We then in- 
stalled a check valve in the discharge 
at pump, which cured the trouble. 

J R Columbus, O. 
More PRACTCAL IDEAS on page 132 
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More PRACTICAL IDEAS 


#-/n nipple-. 


f-in. coupling——- #xgin reducer— 


Alemite ot 
fittings 


Old Long Necked Oil Can 
Makes Handy Spray Gun 


THE DRAWING shows a handy spray gun 
that I made from an old long-necked 
one-quart oil can. It does a better paint- 
ing job than a brush and in about half 
the time. 

Remove the spout and trigger from 
the can. Keep only the handle and 
the inside tube. The materials, their 
size and assembly are indicated on 
the drawing. The alemite fittings have 
their ball check valves removed. 

The spray nozzle connects to the 
plant’s compressed-air supply. Put a 
14-in. valve in the air line to regulate 
the pressure to the nozzle, mounted 
on the can’s handle as shown. Air 
blowing from nozzle A across B acts 
as an aspirator to draw paint from the 
can and spray it on the surface being 
painted. 

FRANK Feporocsko Bayonne, N. J. 


Settling Tank Clears 
Well Water of Sand 


Water from wells gave trouble when 
the water level dropped in the wells. 
Sand and air got into pumps and heat 
exchangers. Cavitation caused by air in 
the water and sand deposits increase 
maintenance cost and outage of pumps 
and exchangers. 

To solve this problem we installed a 
large tank in the discharge line from 
the wells as in the drawing. The drop 
in water velocity through the tank lets 
air bubbles rise to the top and sand 
settle to the bottom of the tank. 

The tank is 15 ft long and 5 ft in 
diameter. For 1000 gpm flow, water 
velocity drops to 0.11 fps in the tank. 
Weekly venting of the tank is enough 
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TOOL REMOVES 


To TAKE bronze liners from recipro- 
cating-pump water cylinders may not be 
easy. Often there is little space to 
work, and care must be taken not to 
injure the cylinder bore. Our tool, Fig. 
-1, does the job quickly and will not 
harm the cylinder. 

Before using the tool, with a groov- 
ing chisel cut three grooves % in. 
long nearly through the bottom side of 
the liner, Fig 2. Cut these grooves 
slightly farther apart than the width of 
the tool used to cut them with. 


CYLINDER LINER 


With the tool curl up the end of the 
liner between two of the grooves for 
about an inch. Oil the tool and drive 
it under the section between the upper 
two grooves and all the way through the 
liner, Fig 3 

When the liner has been parted put 
a rod through the piston-rod hole against 
the upturned lip and drive out the 
liner. Using this method I can take out 
the liners from a duplex hot-water pump 
in less than one hour. 


W H Tuomas Rodney, Ont. 


Air f —Air vent 


4 


“From wells 


to remove the air. Once every two 
months we take the tank out of service 
and shovel out the sand. 

Opening the blowoff valve takes out 
some sand, but not enough to clean the 
tank. Water outflow line must be con- 
nected high enough so that water will 


Byposs 


To pumps ~~ 


not pick up sand that has settled out. 
A bypass is needed so that the tank can 
be taken out of service for cleaning 
without stopping water flow from the 
wells. 

ID Constance Cliffside Pk, N.J. 
Move PRACTICAL IDEAS on page 134 
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Air Conditioning Systems 
Industrial Processes 


Water Heaters * Heat Exchangers 
Jacket Water Cooling 
All Types of Baths 
Hospital Hydrotherapy 
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HOIST DOES HARD VALVE WORK 


ON ONE LARGE PIPE LINE hard work 
is cut by a traveling gantry crane on 
rails, which spans the valves, as in the 
photo. A chain hoist H on a cross rail 
R of the crane allows any valve to be 
lifted from place without disturbing the 
others. The free valve can be taken 
quickly to where it may be loaded on 
a truck for transfer to the repair shop. 

With the gantry, valve changes can 


be made using only wwe men, one of 
whom may be the driver of the service 
truck. Strain may be taken with the 
crane and hoist from valve flanges when 
loosening them or when putting in a 
blankoff plate. When installing a 
valve the hoist supports the valve in 
good alignment before bolts are 
tightened for leakproof operation. 
ELTON STERRETT Houston, Tex. 


Set Flexible Coupling 
Tight on Shaft 


A FLEXIBLE COUPLING on a centrifugal 
boiler-feed pump separated twice and 
shut down our oil-fired boiler on the 
low-water cutout. We then checked the 
coupling each afternoon before going 
off duty to make sure that the setscrew 
was tight. In time, repeated tightening 
of the setscrew stripped the thread in 
the motor half of the coupling. This 
left no way to hold the two halves of 
the coupling and their leather sepa- 
rator together. 

With the coupling hub in its normal 
position, we prick punched the shaft 
at the inside end of the hub. We then 
set the motor back, took off the coupling 
half and drilled and tapped the shaft 
for a 3/16-in. bolt. We screwed the bolt 
in and cut it off so that about % in. 
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extended beyond the shaft. The bolt 
ends were then peened to prevent its 
moving. This bolt served to keep the 
coupling going in too far on the shaft. 

After putting the coupling on the 
shaft we turned a size larger capscrew 
into the stripped setscrew hole. We had 
some doubts if this could be done, but 
after trying we found the metal soft 
enough in the hub to let the screw cut 
its own thread. When the screw was 
set hard on the shaft we cut it off about 
1% in. from the hub and slotted its end 
with a hacksaw. 

The leather separator between the 
coupling halves was badly worn, so we 
made a new one from a piece of flat 
leather belt. The pump, when put in 
service, ran smoothly and the coupling 
has remained t ght. 


AH Parker Peterborough, N. H. 
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Unit Heaters 
Air-Condition Offices 


WE CONNECTED unit heaters to the re- 
frigerating-brine piping to cool small 
offices. This is an easy way of doing the 
job at low installation cost. The brine 
supply is usually below 20 F, which 
causes the heater-finned pipes to frost 
heavily. 

This frost gradually covered the pipes 
and it was.necessary to defrost every 
2 or 3 hr so that air could circulate 
around them. To do this the brine had 
to be shut off, causing a loss in cooling 
effect. We cured this trouble by install- 
ing a water eductor as in the drawing. 

Enough of the warm brine leaving 
the unit is recirculated to raise the 
brine’s temperature above freezing. The 
finned surfaces now operate without 
frost to give efficient cooling. 

Roy Emison’ Kansas City, Kans. 


Scotch Tape Shows Water 


Level in Gage Glass 


Many pevices have been used to make 
the water level more easily seen in gage 
glasses. Some of these use lights and 
other color schemes placed back of the 
glass. Gage glasses are made that have 
a red stripe running their full length. 
The glass is installed with the stripe in 
the back so that it colors the water 
and makes it more easily seen in the 
glass. I use a 14-in. wide strip of scotch 
tape oa the back of our gage glasses. 
This helps a lot to make the water 
level more easily seen at a distance. 


E L Fautu Quarryville, Pa. 
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cuts the heating 
cycle presses... 


minutes 


PROBLEM: What to do when production requirements call for 
a speed-up in the heating cycle. 


SOLUTION: (A typical one supplied by a western molded-rubber plant) . 
Equip presses with Yarway Impulse Steam Traps. 


RESULT: Heating cycle now 8 minutes instead of their usual 15, a saving of nearly 50%. 


Yarway Impulse Steam Traps are designed to get equipment hotter, sooner, 
and keep it hot—thereby increasing production. In operation, 

Yarways send the most premium B.T.U.'s 

at top temperatures into your product or process. 


Other reasons why over 750,000 Yarways have already been installed are— 
one moving part, low maintenance, small size, easy installation, ! 
good for all pressures, made of stainless steel, low cost. 


It's easy to buy Yarway Impulse Steam Traps. 
One of 216 industrial distributors 
who stock and sell them is located near you. 


FREE! NEW TRAP SELECTOR 
The right steam trap in the right place is important. 


; ind quickly and easily which is the righ ~ 
for in plant. the Steam trap designed 


Write for your free copy of this with production in mind 


new 16-page Selector. 


‘YARNALL-WARING COMPANY e 100 MERMAID AVE., PHILADELPHIA 18, PA. 
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PLANT PROBLEMS ... put your know-how to work 


superheater. 


Superheater sofety valve 


Soturated-steam header". 


Superheoted-steam header drain 


— 


HERE ARE THE ANSWERS 


HOW CAN WE MAKE BOILER STARTS SAFE? 


HERE ARE THE FACTS: We’re planning to install several boilers 
that will be banked and restarted frequently. Superheaters are 
pendant type. Steam pressure is 400 psi, 700-F total temperature. 
Spreader stokers in completely watercooled furnaces will be used. 
Units could be started rapidly if there were no danger of over- 
heating superheaters. But if they aren't cooled properly we may burn 
them out. We can’t take saturated steam from boiler while warming 


Steam at 250-psi saturated is available from another source while 
starting the new boilers. Can this steam be passed through super- 
heaters while boilers are being restarted? Will it protect the super- 
heaters? What pipe hookups are best? Are special valves needed? 
Will rapid starts overheat drum steel? —ER, Apr POWER. 
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HERE’S our standard procedure for 
banking and restarting a boiler and 
pendant-type convection superheater. 
We've used it safely for many years. 
Starting up—drain saturated-steam 
header; close drain valve. Keep super- 
heated-steam header drain valve open 
until boiler is cut in on line, then close 
it. This allows steam flow through super- 
heater as soon as the water boils and 
before gases become hot eneugh to 
damage these vital elements. 
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Banking open superheated-steam 
header drain valve so enough steam 
flows through elements to protect them 
until gas temperature falls to a safe 
value. With spreader stokers in water- 
wall furnaces, temperature drop is quite 
rapid. 

No other means for cooling convection 
superheaters is needed. Circulate steam 
or water through radiant-superheater 
elements until boiler starts steaming. 
Provide free blow to atmosphere for 
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superheater drain lines; this must be 
independent of boiler blowdown line. 
Don’t allow drains to discharge where 
they may injure operators. 

Safety valve on superheated-steam 
header is set 3 to 5 psi below lowest 
setting of a boiler safety. This assures 
ample steam flow through elements if 
load drops suddenly. Reduce firing rate 
immediately after load drop to prevent 
prolonged blowing of superheated-steam 
header valve. ; 

Increase boiler-water temperature at 
a rate of about 100 F per hour above 
feedwater temperature. This prevents 
undue stresses in boiler steel. At 400 
psi, which corresponds to a temperature 
of about 450 F, and 200 F feedwater, 
boiler can be brought up to full pres- 
sure in about 21% hours. 

Sketch shows a unit similar to ER’s. 
Fit header drain lines with two valves 
as shown. One is close to header, the 
other handy to operator. In normal 
operation upper valve is closed, lower 
open. 

H G Meissner New York, N.Y. 
Combustion Engineering- 
Superheater, Inc 


TWO FACTORS govern rate at which 
watertube boilers can be brought from 
banked to full-steam conditions: (1) 
thermal stresses in boiler drum must be 
within acceptable limits, (2) super- 
heater must be protected from overheat- 
ing. 

Thermal stress won't be excessive if 
temperature differences in various parts 
of drum don’t exceed 100 F. Boiler 
drums in the 400-psi-design pressure 
range are relatively thin. Superheater 
sets your firing limits. Actually, if 
boiler pressure were 120 psi (350-F sat. 
temp) at the end of the bank period, 
pressure could be raised to 400 psig 
(448-F sat. temp) instantaneously with- 
out going over the 100-F limit. Check 
temperature differentials by peening 
thermocouples to top and bottom of 
drum at several points along its length. 

During out-of-service periods steam 
condenses in superheater and fills loops 
with water. This must be boiled out 
before unit delivers much steam. When 
partially filled with water no steam can 
flow through superheater to cool dry 
sections of tubes and they may reach a 
temperature close to that of gas flowing 
over them. 

Fit bare thermocouples to carbon- 
steel sections of superheater so tempera- 
ture can be checked. Locate at point of 
maximum gas temperature in super- 
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help the other guy cure his headaches 


TYLER HICKS, Assistant Editor 


heater inlet. Use as guide to firing rate 
that limits gas temperature entering 
superheater to 900 F. Don’t exceed this 
temperature limit until after all super- 
heater tubes have been boiled out and 
unit delivers steam. 

Thermocouples peened to key super- 
heater tubes out of gas stream read 
close to saturation temperature as long 
as there is water in tube. There’s a 
sudden temperature jump when tube 
clears. 

With short banks of several hours, or 
less, “bottle up” boiler as soon as all 
fuel in furnace is consumed. Do this 
by shutting all boiler steam outlets and 
air inlets so unit cools as slowly as pos- 
sible. Boiler pressure stays up and 
there’s minimum condensation in super- 
heater. 

High cost of pipe, valves and other 
equipment makes impractical any use 
of an outside steam source for purging 
superheater. But if steam purging is 
desired, run a line to atmosphere, fitting 
it with a shutoff valve suitable for 700 F. 
Connect to bottom of steam line near 
superheater, using boiler pressure to 
blow water out of superheater. Drains 
on superheaters don’t permit enough 
steam flow to purge them because 25% 
or more of full-load steam flow is 
needed. Have drains open during start 
but don’t blow slugs of water into hot 
steam lines where they may break open 
flanged joints or damage other units. 
Hustace H Poor New York, N.Y. 
Babcock & Wilcox Co 


LEAVE DRAIN VALVES on superheater 
closed when boilers are taken out of 
service and you won't have to worry. 
Steam in superheater tubes condenses 
as furnace cools and they fill with con- 
densate. When starting, superheater 
drains must be opened to release con- 
densate and steam. If boiler has been 
idle for some time and lower coils are 
cold, open drains slowly so there isn’t 
any chance of waterhammer. Use a 
slow fire for a few minutes with drains 
closed. This raises condensate tempera- 
ture, prevents trouble. Open drains 
slowly until drain-pipe and coil tem- 
peratures are constant. Listen for crack- 
ing sounds in system. If there aren’t 
any, open valves wide to drain the 
superheater completely. 

If only one drain valve is fitted, in- 
stall another on opposite side of super- 
heater header to hasten drainage and 
warm-up. There’s no need for elaborate 
piping systems and valves on this job. 
Vincent StroJjsa Glace Bay, N.S. 
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QUICK STARTS are easily made if super- 
heater drains to atmosphere are left 
wide open whenever boiler is not on 
line. There’s no need to pipe 250-psi 
steam to superheater for cooling if 
drains are left open. We've used this 
method for more than a year on both 
fast and slow starts of a traveling-grate 
spreader unit at 600 psig and 725-F 
total temperature. Pendant-type super- 
heaters haven’t warped or distorted. 
Main trouble we’ve had with method 
came from complaints of nearby resi- 
dents who said venting of high-pressure 
steam was noisy. We solved this by 


building muffler in sketch above. It 
reduced noise level so well we built 
three more and put them on 450-psig 


units where we use same superheater | 


protection. 
Refractory piers on front wall be- 
tween stoker feeders limit rapidity of 


starting. From a cold start we like to — 


take 214 to 3 hours to put unit on line. 
Anything under 2 hours jumps pier 
refractory maintenance. For quick-start 
jobs, cool piers with air or water. Better 
yet, install feeders so piers aren't 
needed. 

J L Aikman Drummondville, Que. 


Superheoter inlet header 
‘ 


Superheater outlet header 


Non-return valve in 


Out let-header 
drain to waste 


‘ 2-in 2-in 2-in. 
Lower crum ‘al 
600-1» 
volves \Motorized --~ 


SKETCH shows three boilers hooked up 
for superheater protection during starts. 
I've assumed there are one or two 
leads between steam drum and super- 
heater inlet leader. Install 600-lb check: 
valves in one or both leads to prevent 
heating steam from flowing to drum 
and condensing during starts. Use a 2- 
in. Schedule-80 pipe between lead and 
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2500s sat steom h 


250-psi steam header. Connect beyond 
check valve, as shown. Fit gate and 
check valve to heating steam line; 
motorize gate valve for centralized con- 
trol. 

Inject heating steam about fifteen 
minutes after boiler start; this prevents 
excessive stresses. Lock boiler non- 
return valve closed during superheater 
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heating. Open superheater outlet drain 
valve so steam passes to blowdown tank. 
Setup in sketch reduces start-up time 
from 114 hours to 45 minutes or 1 hour. 

Shut off heating steam and open non- 
return valve when drum pressure is 225 
psi (392 F). Close superheater drains 
as you would in normal start-up. 

If there are many tubes instead of 
one or two leads between drum and inlet 
header, heating steam can’t be used. 
Increase superheater temperature with 
flue gases, using thermocouples to 
check. 

A J Brevcetmans Hoboken, NJ. 


INSURANCE or state inspectors prob- 
ably would not allow any piping hook- 
up where 250-psi steam enters the 
superheater section of a 400-psi unit. 
If such a scheme were permitted I doubt 
Gf the boiler manufacturer would ap- 
prove it. It would interfere with normal 
water and steam circulation, doing more 
harm than any overheating of super- 
theater tubes. 

Under normal conditions all ER need 
do is keep superheater outlet-header 
‘drain valves open until right tempera- 
Mure and pressure have been reached to 
maintain flow through tubes to prevent 
‘overheating. 

With 1'4-in. drum plates rapid start- 
ting won't overstress them. ER’s best 
‘bet is to call in an engineer from a 
boiler manufacturer and get his advice. 
D D Smiru Akron, Ohio 


steam 
_Safety valve 
Pa Check valve 
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To superheated- 
steam header 


BOILERS fitted with bypass dampers that 
prevent hot gases from reaching super- 
heater during start are best solution to 
problem. These eliminate many pipe 
and valve difficulties. 

If ER decides to use 250-psi steam, 
he can connect to boiler drum as in 
sketch above. When boiler is needed, 
turn on 250-psi steam, crack super- 
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heater drain, build up fire, open drain 
wide and force fire to maximum. As 
soon as boiler hits 250 psi, check valve 
shuts off outside steam. 

Avsert R Eckert Me Vernon, Ill. 


SPOT THERMOCOUPLES on superheater 
tubes, drums and boiler tubes. Try dif- 
ferent start-up periods with superheater 
vented to atmosphere. Knowing maxi- 
mum allowable temperatures for metals 
in unit, a definite firing-time relation- 
ship can be established. Piping 250-psi 
steam to superheaters requires a non- 
return valve, stop valve and piping 
for 400 psi, 700 F. It’s practical. Test 
procedure outlined is valuable in find- 
ing how much cooling steam is needed 
and time gained by its use. 

MEtvin Evans Chicago, Ill. 
Eprror’s Note: Some readers over- 
looked the fact that ER plans to use a 
pendant superheater; ordinarily these 
are nondrainable. However their an- 
swers were included so ER will know 
how to work with other types, too. 
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Vent Jo roof 250-psi steam 


va/ve 


“Super heater 


To 
super heated— 
steam header 


FORGET GADGETS and apply some 
sound design. Don’t “slam” boilers on 
and off the line. With a little thought and 
planning, cutting in or out can be antic- 
ipated, adequate time allowed and boiler 
brought up to right temperature as 
manufacturer recommends. Use me- 
chanical equipment correctly and sched- 
ule production vs steam generation. 

ER can use saturated steam, if he 
cares to. Piping as in sketch above 
does trick. But at all costs, be careful 
how you hook up piping. Severe burns 
can result from carelessness. 


A M Brooklyn, N.Y. 


SHOULD WE UNDERCUT OUR COMMUTATORS? 


HERE ARE THE FACTS: In turning down commutators on single- 
phase motors of different types, when should they be undercut? 
Also, what grade carbon brushes should replace them? Would like 
to hear from readers who have done a lot of this—JHG, Jan, OE. 


YES AND NO. In general, undercut 
commutators that were originally under- 
cut, after truing them up, or when high 
mica develops. Commutators not under- 
cut originally should not be undercut 
after truing up, but use a harder brush 
that will wear down mica uniformly 
with copper. 

In the case of direct-current exciters 
the commutator often becomes roughed 
up and grooved and flecks of copper are 
thrown off. In this case, changing to 
a softer brush will overcome problem 
permanently. 

There are two theories on cause of 
this condition. One is that where copper 
flecks are found, it’s caused by an 
electrolytic condition. 

The other theory is that the manu- 
facturer furnishes brushes designed to 
full-load operation. And in the case of 
exciters, the brushes are often too hard 
for the light loads encountered. So 
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HERE ARE THE ANSWERS 


hard carbon dust that would be ordi- 
narily burned up under full-load con- 
ditions, accumulates under the brushes 
and causes grooving. 

Removing one brush from each set 
and throwing more load on _ other 
brushes often corrects this condition. 
But I prefer using a softer brush. 

AM Damerow Elk River, Minn. 


SEVERAL TIPS. Consult a good elec- 
trical handbook—it has all the answers 
you need. 

In a single phase repulsion-induction 
motor, the mica should be about level 
with the commutator bars. When un- 
dercut too deep and the load is applied 
to motor, it sparks, This in turn pits 
and burns the commutator. Under 
proper operating conditions, commuta- 
tor should take on a chocolate color. 
Have carbon brush exert about 11% psi. 

In general, with a slotted commutator. 
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WE HAVE 
BEEN ASKED: 


“Is insulation ever used mainly 


for the protection of equipment?” 


“I’ve always thought of insulation as a means 
of conserving heat or refrigeration,” writes 
a student engineer. “Is it worth the expendi- 
ture to use insulation mainly as protection 
for equipment?” 

We answered the question by writing that 
we have come across quite a few cases where 
the main purpose of insulation was not to 
save heat or cold, but to save the equipment 
itself. For example, at many modern steam 
generating plants you'll find insulation on 
the outdoor metal breechings carrying waste 
gases to the stacks. While the insulation im- 
proves draft and efficiency, its main purpose 
here is to eliminate internal corrosion. 

Although the gases are usually at high 
temperatures, some of the corrosive combus- 
tion products will reach their dew points when 
the gases contact the cooler metal surfaces 
of an uninsulated breeching. Condensation 
occurs, and a corrosive liquid is deposited 
on the interior surfaces. To minimize this 
condensation, insulation is applied to keep 
the breeching at a temperature above the 
corrosive components’ dew points. 

Because no completely satisfactory coating 
has been found to protect the outer surfaces 
of the metal, the insulation, when it is thor- 
oughly weatherproofed, also protects the 
outside of the breeching against rust, fumes, 
and other causes of deterioration. 
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son 
V4" pencil rods welded on; 
1” thick 85% Magnesia wired in place; 
2” mesh hexagonal wire netting wired to blocks; 
Asbestos cement 1.” thick (2 coats); 


1” mesh h 


(2 coats). 


Method of insulating breeching used by large gen- 
erating station. Main purpose: protection of metal, 


Advising when insulation should be used, 
as well as how it should be put up, is part 
of the service offered by Armstrong. Arm- 
strong maintains a contracting organization 
to provide a complete insulation serv- 


ice—including top-quality materials ( A) 


and trained men to apply them. 


SEND US YOUR QUESTIONS: If you have any questions 
on the use or application of either high- or low- 
temperature insulation, please do not hesitate to 
write to us. We’ll do our best to give you a practical 
answer. Just address a letter or post card to Arm- 
strong Cork Co., 7007 Maple St., Lancaster, Penna. 


i 
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use a soft brush. Reason is there’s not 
the same tendency to wear away brush 
as with an unslotted commutator. Then 
commutator should take on the desired 
polish that’s generally not obtainable 
with a hard brush. Life of both brush 
and commutator will be increased. 

B D Ritey Brunswick, Ga. 


SINGLE PHASE. Slightly undercut sin- 
gle-phase commutators to insure no 
high mica, which if present, would re- 
sult in serious sparking and burning of 
commutator. Use a  medium-grade 
carbon brush with enough abrasive 
quality to keep the commutator clean. 

The additional expense in under- 
cutting will be repaid by less trouble 
due to burning, arcing and pitting of 
commutator, 

Undercutting should not be deep, 
which would permit an accumulation of 
dirt and carbon. 


C L Spray Bayside, N.Y. 


DEPENDS. We have several hundred 


‘types of fractional-hp motors, mostly 


AC commutators, (that is repulsion- 
start induction-run type motors). The 
brush riding or brush lifting designs are 
not undercut. However, depending 
upon service and condition, commutators 
on universal and repulsion-type motors 
are sometimes undercut. 

As to the grade of carbon brushes to 
be used, it’s always best to replace 
carbon brushes with the type specified 
by the manufacturer. I’ve found that 
any economy derived with substitute 
carbon brushes will be greatly offset by 
greater maintenance and upkeep ex- 
penses. 

C BacumMann Forest Hills, N.Y. 


WHEN TO TURN. Undercut commuta- 
tors whenever mica between the seg- 
ments of commutators becomes higher 
than or is level with segments. This 
results from turning down commutators 
or from wear. 

As to the grade of carbon brushes, 
usual procedure is to replace with same 
type as original old ones. 

A J Wenic Brooklyn, N.Y. 


EDITOR'S ADVICE. Commutator slotting 
or undercutting is accepted for ac as 
well as de motors. It is common prac- 
tice to, cut the mica away about 1/32 
in. beléw commutator’s working surface. 
You can do this with a small high-speed 
XX saw designed specially for this job 
or an old hacksaw blade. 

Commutators are undercut to prevent 
the mica insulation between commutator 
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segments from jutting out above the 
commutator. In most cases the copper 
commutator segments wear faster than 
the mica. 

1 won’t make any specific recommen- 
dations about grade of brush to use. 
It’s not that easy to change from the 
type recommended by the motor manu- 
facturer. Many operating men jump to 
changing brush grade soon as brushes 
spark. Primary cause of trouble may 
be other than brushes; load conditions, 
operating practice, neutral position, etc. 

Best bet when thinking of changing 
brush grade is to call in a brush manu- 
facturer’s local representative. He 
makes electrical brushes his life’s work. 
And he can steer you clear of common 
pitfalls—Jim O'Connor. 


j 


ALL UNDERCUT HERE. All commutators 
in our plants are undercut. Under- 
cutting thoroughly cleans out all par- 
ticles of copper from the mica and 
leaves the bars’ edges smooth. Be sure 
to chamfer the bars’ corners to reduce 
scraping action on brushes. 

Several reliable brush companies sup- 
ply us with satisfactory brushes after 
we give them data on our equipment. 
We have been buying our brushes for 


- 


ture steam. 


YOUR NEW PROBLEMS 


1—How Can We Set Up a Work Schedule? 


WORKING HOURS, holiday and vacation schedules are now being 
changed in our plant rather frequently for a ber of r we 
can’t control. Changes upset shift schedules; we must restudy crew for 
every change. At times we have too many men on hand; at others, too 
few. Condition isn’t healthy and we'd like to clear it up. 

We're looking for a schedule that takes care of all shift operators’ 
work without too much “figurin’.”” We operate 24 hours a day, 7 days 
a week, Our boilers and turbines are hooked up on the unit system. 

Is there any formula or chart we can use to figure work schedules? 
We're not looking for a schedule that fits a specific set of conditions; 
instead we want a formula or method of manipulating the various 
factors so we can get the best results with least trouble.—WB 


2—How Can We Meter Condensate Returns? 


I'M IN CHARGE of a process-steam plant in which almost 100% of the 
condensate is returned to the boiler room. It comes from vats, drying 
rolls, air-conditioning units, the steam heating system in one of our 
buildings and several other sources. We meter steam flow out of boiler 
room but have trouble getting accurate readings on condensate. Meters 
we've tried have registered steam or been damaged by high-tempera- 


Now what I'd like to know is this: how can rotary or tilting condensate 
meters be piped to protect them from damage and incorrect readings? 
What about volumetric meters? How should we connect meters to pres- 
sure, gravity and vacuum return lines? We need hookup sketches.—JA 


Help these readers? Published answers are paid for; extra for photos, sketches. 
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several years from one concern, for 
various makes of equipment. 

Brushes can also be bought from the 
equipment manufacturers. But where 
several different makes are used it 
means purchasing from several different 
concerns. 


G W Benepicr Montpelier, Vt. 


WHEN MICA IS HIGH. Commutators 
need undercutting when the mica in- 
sulators are level or above the copper 
bars. They may need undercutting 
without turning down the commutators. 

Carbon brushes should be soft enough 
not to wear the commutator badly, yet 
not so soft that they wear excessively. 
Best way is to call in a carbon-brush 
manufacturer. He will be glad to tell 
you the best type of brush to use. 

C A Frey Chicago, Ill. 


LESS MAINTENANCE. Qn small single- 
phase motors the mica is usually left 
flush. Mica wears slower than the cop- 
per but the right brush will give satis- 
factory results. 

A slight undercut gives more service 
so commutator doesn’t have to be turned 
down so often. 


CR Day Mount Dennis, Ont. 
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This is The BETZ 
INDICATOR, a 
monthly publication 
devoted to general dis- 
cussion of all water 
problems. It’s free. 
Write. 


bs BOILER WATER 
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As an engineer responsible for effi- 
cient plant operation, you know all- 
too-well that any number of things 
can go wrong, at any time, to stall 
important plant production. 
Take industrial water problems, 
for instance. 


If seale, foaming, corrosion, algae, 
embrittlement, or a host of other 
boiler and cooling water troubles 
cause you concern, why not take a 
direct route to uninterrupted pro- 
duction through the use of an 
adequate and well-balanced program 


of water conditioning? It’s a sure 


way to insure against replacement 


of hard-to-get plant equipment, too. 


If you want results, then BETZ can 
be of assistance to you. Here in one 
organization you will find the facili- 
ties and services necessary for the 
efficient solution and control of all 
water problems. May we have a 
BETZ engineer call? He'll show you 
how you can get ‘round-the-clock’ 
results in your plant—fast! 

W. H. & L. D. BETZ, Gillingham 
& Worth Streets, Philadelphia 24, Pa. 
In Canada, BETZ Laboratories 
Limited, Montreal 1. 


BETZ 


CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 


4 
HAVE YOUR FINGERS CROSSED? 
| 
4 
i 
8 
\ 
\ 
| 
e - 
- 
‘ 
141 


ARGUMENTS here’s the place to 


unload your gripes to 


FELT HATS MAY NOT BE 


THE FIRST SENTENCE in the second para- 
grapa of Mr Yarbrow’s letter (Power, 
May 1951, p 151) shows that at least 
one of the “important” things he should 
have been taught in college was omitted. 

John Hyler, in his article which Mr 
Yarbrow referred to, was speaking of 
modern operating practice and not the 
days of tallow and flax packing, felt 
hats, potato peelings and beer cans. 

Contrary to Mr Yarbrow’s college 
training in “details” and “important” 
things—the fact remains that packing 
in modern high-speed pumps and com- 
pressors must be, and is, engineered to 
the exact service for which it is used. 

Water pumps are the easiest of all 
pumps to pack but in this day and age 
we have more at stake than the mere 
stopping of a stuffing box leak. We must 
look to conservation of shafts and 
sleeves which cost a lot of money. On 
one pump in our plant we pay $175 
for each sleeve and $600 for a new 
shaft. It is obvious that proper packing 
becomes a very “important” item. 

All major packing manufacturers to- 
day strive constantly, through research 
and tests to produce the finest packing 
from the standpoint of long life, effi- 
cient sealing and minimum wear on 
moving parts. 

It is tough to answer in one letter 

_ all of the questions raised by a ques- 
tioner that didn’t, or couldn't, learn 
much in four years of college. How- 
ever, I suggest Mr Yarbrow get his 

' hands on the latest catalogs of Garlock, 

Crane, Durametallic Corp and other 
packing manufacturers. Read them, 

study them—and your idea of “details” 
will come of age. 

I dislike to see a young man just out 
of college, and on what is perhaps his 
first industrial assignment, sounding off 
on a subject he admits he never studied. 

I dislike even further to see letters 
such as his in print. I believe it would 
be better for all concerned if, upon re- 
ceiving such a letter, the editor would 
return it to the sender with the cour- 
teous explanation that “Arguments” is 
not a clearing house for educational 
tirades or college deficiences. 

I hesitate to predict how long. if ever, 
it will take Mr Yarbrow to earn for his 
company, the money it invested to create 
his job before he even went to work for 
it. 

Today, as never before, the young man 
who is just embarking on his life’s 


career and who fails to learn all of the 


142 


BEST PACKIN' AFTER ALL 


facts concerned with his job, need not 
worry about his future. He will have 
none to worry about. 

B D Trrus El Dorado, Kans. 
Epiror’s Notre: Power's editors felt 
that Mr Yarbrow’s letter should be pub- 
lished. Then he, and others like him, 
could see how experienced men like 
Mr Titus felt about packing. 


A LONG TIME BACK, when I was han- 
dling oil cans, punching tubes and 
polishing brass in the engine room of 
a Great Lakes freighter I helped fit out 
the old La Salle in Erie, Pa. 

' The Second Engineer, like Mr Yar- 
brow, was very broadminded about 
packing and claimed that an old piece 
of heaving line was plenty good enough 
packing for the bilge pump. The pump 
was a vertical, single-acting plunger 
pump, connected by a walking beam to 
the main engine. When the engine was 
running, the bilge pump was working. 
If the engine stopped, the pump 
stopped. 

We had to run to Lorain to load coal 
for an upper-lake port and we were out- 
side the harbor about an hour, when the 
bilge pump packing started to leak and 
at every turn of the engine pieces of 
manila line and gallons of water would 
shoot up through the main-floor grating 
with the force of a fire-hose stream. We 
didn’t dare stop the main engine—unless 
the engineer wanted to spend the rest 
of the summer trying to explain what 
had happened. 

We laid planking on the grating to 
keep the water in the lower engine 
room. Then we pumped the bilge out 
with the steam syphon and made port 
on time. But I had to clean up the 
dynamo and switchboard and _ bilge- 
water. And (you can ask Marmaduke 
about this) that just ain’t nice work. 

Years later I took charge of a plant 
in a large hotel where they had just 
packed an ammonia rod “with any- 
thing they could get their hands on.” 
I had to call the Fire Department in on 
that packing job. 

If Mr Yarbrow keeps on packing 
them witk felt hats, he'll find out for 
himself what I couldn't tell him half 
so well. 


J E GLeason Plymouth, Mich. 


Mr Yarsrow is getting a load of 
righteous indignation off his chest. Nat- 
urally he is het-up over the easy opera- 
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tor’s license requirements as compared 
with his higher educational require- 
ments. 

I should ask Mr Yarbrow to sit a 
Detroit, Mich., Ist-class Stationary En- 
gineers License test. They have nice 
questions on water rates of turbines 
and engines. However Yarbrow should 
remember that not all the good engi- 
neers went to college. In fact 90% 
haven’t been inside one. Majority rules. 

But I want to see that steam piston- 
rod gland he packed with his felt hat. 
As for me, my hats are used for better 
purposes. Mainly protecting my bald- 
ing head from the elements. 

He’s right on one thing though— 
license requirements are too easy. And 
the employers love it. They can hire a 
grocer to fire a boiler, or a candlestick 
maker to run an engine, but remember 
also that most states allow such antics. 
Why, if it wasn’t for the insurance- 
company inspectors that most plant 
owners rely on, things would be a 
damned sight worse. 

No wonder the Federal Government 
is backing up utility companies to build 
larger plants instead of building in- 
dustrial power plants. The big winds 
in Washington just don’t agree with 
the various license laws. 


J M Gorrie Sandston, Va. 


Conical 
strainer 


Conical Strainer Is Best 


On pace 109, April Power, Ed J Duff 
shows us a strainer he used in a pipe 
tee. Some years ago, I made a similar 
strainer, but it was conical instead of 
cylindrical. 

With a cylindrical strainer the mesh 
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editors, manufacturers, fellow engineers 


ALEC POLLARD, Assistant Editor 


covers the opening of the outlet pipe 
and considerably reduces its area, espe- 
cially if the mesh becomes clogged with 
slime and trash. 

With the conical strainer, shown in 
my sketch above, a much larger area of 
mesh is in use. 

I installed the conical strainer where 
the upper vertical pipe could be un- 
bolted and easily swung to one side for 
cleaning the strainer. In this case, the 
bottom cap was near the floor and hard 
to take off. 

PH Trovur 


Roanoke, Va. 


Bend U-Bolts 

On Paper First 

On pace 129 of May Power, “Practical 
Ideas”, G G Avant gives his method of 
measuring off and bending rods for 
U-bolts. He bends a piece of wire around 
a large pipe, snips off the straight sec- 
tions at the desired length, then straight- 
ens out the whole wire and uses it to 
measure the right rod length. All he 
has to do then is thread the rod ends 
and bend to shape. 

While it’s a good idea I'd like to point 
out that using a wire in this way will 
make the U come out short—about 34 
in. short for a 14-in. rod. Wouldn’t it be 


_Half circumference 
of center line= 11.2 in. ~~ 


6-in pipe 


“1.2 

80 

‘80 

Total length= 27.2 


just as easy, and more accurate, to fig- 
ure the right length as shown in the 
sketch above? , 

When you bend the rod around the 
pipe the length of the centerline of the 
rod doesn’t change. But the lengths of 
the inside and outside edges do. So 
if you get the right centerline distance 
and work with that, you'll come a lot 
closer to being right when you bend the 
rod. 


The outside diameter of a 6-in. pipe is 
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6.62 in. This gives a diameter of 7.12 in. 
to the centerline of the rod. If you 
multiply this by 3.14 and divide by 2, 
you get 11.2 in. as the half circumfer- 
ence of the rod’s centerline around the 
pipe. Then if each straight length of 
rod is 8 in., the total length of rod 
needed is 27.2 in. 


J Hour Atlanta, Ga. 


Epitor’s Note: Instead of measuring 
the diameter and multiplying by 3.14, 
you can tape the circumference of the 
pipe, add 3.14 times the thickness of 
the rod (%% in.) then divide this sum by 
2 to get the semi-circumference. For ex- 
ample, in this case, the pipe circumfer- 
ence would tape 20.8 in. Then 3.14 X 4 
= 1.6 in. Then adding this to 20.8 gives 
22.4. Dividing by 2 gives 11.2 in. for 
the semi-circumference. Adding this 
length to the two straight lengths of 8 in. 
gives 2 X 8 + 11.2 = 27.2 in. 


Epiror’s Boner: We pride ourselves in 
producing an easily read magazine but 
in the May issue we really missed the 
boat. C G Harding’s Biggest Boner, 
May p 132, wasn’t too clear to us when 
it arrived. We tried a rewrite job and 
thought it read OK but when we saw 
it in published form we knew we had 
been guilty of a worse boner than CGH 
Here’s how it should have read .. . 
Our boilers operate at 150 psi. But if 
boiler feed pump fails we can feed 
boilers from city main or with water 
pumped at 60 psi from a nearby canal. 
Refrigeration condensers and air com- 
pressors are cooled by this canal water. 
One day boiler safeties began to blow. 
The fireman thought boiler water was 
low so he opened the valve between 
boiler-feed and canal systems. There 
weren’t any check valves in this line; 
hot water and steam from boiler, being 
at higher pressure, backed into it. The 
high-temperature water and steam 
flowed to our Freon condensers and air- 
compressor jackets. Freon pressure rose 
until relief valve opened and charge 
blew to atmosphere. Meanwhile air- 


Credit Due 


We don’t want to overlook 
again giving credit to Virgil 
Brooks, Dallas, Texas, for his 
excellent “Facts on AC and 
DC,” p 53, Feb OE—Enpiror. 
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compressor cylinders got red hot (high- 
temp boiler water again). 

Real cause of trouble was boiler feed 
pomp. It stuck on top center. With 
valye between boiler-feed and canal 
systems open, and no check valve to 
prevent backflow, higher-pressure water 
from boiler just shot into the line feed- 
ing refrigeration condensers and air- 
compressor jackets. You can be sure 
there’s a check valve in that boiler-feed 
line now. 


Hot Drains from 

Boiler Gage Glass 

I HAVE A SUGGESTION to make regard- 
ing “Why Boiler Gage Glass Showed 
False Level,” p 132, April Power. 

If there is a bad leak on the drain 
line from your gage glass, it’s quite 
possible to top your boiler with water. 
And if the leak is serious enough, it 
could cause priming. Especially if your 
drain from the water column or gage 
glass leads to the blowdown header, 
because they’re hard to notice. 

At the beginning of each shift, before 
blowing or draining those lines, how 
about feeling above the drain valve to 
see if they are hot lines. If they are, 
there is bound to be a leak past the 
shutoff valve. 

Sometimes on a tie-in to a blowdown 
line, it is not always permissible to 
work on these drain lines until they are 
isolated from blowdown or flash tank 
and boiler. 

I think there should be a common 
shutoff valve for the column and water- 
glass drains. In case they leak through, 
close the common shutoff valve. 

W WarnikKA 

Terrace Bay, Ont, Can. 


Feedwater- 
generator 
arain valve ~~ Goge-gloss 
~ drain valve 


Column 
drain valves 


Common -drain 
Shutoff valve 


To blowdown 
header 


FEEL THESE LINES at A, B and C. If 
hot, they are leaking through. Then 
close the common shutoff valve at D 
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OW 10 SET UP FOR STUD WELDI 


Photos courtesy Nelson Stud Welding Div, Morton Gregory Corp, Lorain, Ohio 


To operate this stud-welding gun, Timer unit controls weld cycle, de- Right leg, foot and ferrule-holding 
press trigger. Gun weighs five pounds pending on diameter of stud welded rig for each job are attached to gun 


Gun runs on this unit, batteries, These granular-flux-filled studs are Fillet is evenly spread around stud 
de welding generators or on rectifier end welded in any position required base and studs solidly fused to work 


Ground 
(work) 


Control cable. 


~~~ 
control unit 


Welding cable 


Control ground cable | 


Welding-cable generator 
fo control box. 


Stud-welding gun, timer control unit and power source are 
coupled by welding cables. First step when preparing to 


stud weld is the correct assembly of these cables to the three 
units as shown. Now you are ready for doing some fast work 
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FROM THE RIDICULOUS TO THE SUBLIME... 
The monstrosity on the left is a steam trap once 

f din G y. It weighs 116 Ibs. but 
has no more capacity than the 10! lb. Armstrong 
trap on the right. All of which is a means of 
f. ing your ion on the importance of a 
steam trap leverage system. The size of the big 
trap is necessary due to its crude-by-comparison 
leverage design. 
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FOR BIG TRAP CAPACITY 
IN A SMALL PACKAGE 


eeebuy Armstrongs 


SIZE FOR SIZE 
THEY GIVE YOU MORE 


The 36-PAGE STEAM TRAP BOOK 
gives dimensions, weights and actual 


Armstronc steam trap capacity is a bargain 
size for size because of the patented leverage system. 
In an Armstrong trap for 100 psig. leverage is 
higher than in one for, say, 15 psig. Thus, a larger 
valve can be opened than ‘onelld be possible if the 
leverage was the same for all pressures. 


That sounds simple, but isn’t. If higher leverage is 
secured with a longer lever arm, a bigger trap body 
is needed. That’s the trouble with the elephant 
shown at the left. Also the design must permit 
the valve to open wide or it will restrict the orifice, 
reducing capacity. Armstrong’s design answers these 
problems better than any other design. 


P.S. When comparing traps be sure capacities 
are based (as are Armstrongs) on actual tests with 
condensate at steam temperature. No other basis 
is reliablee ARMSTRONG MACHINE WORKS, 
812 Maple St., Three Rivers, Michigan. 


for @ copy or Call your local Armstrong 
Representative. 


STEAM TRAPS 


of A g traps. Write 
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So far we have considered two general 
cases of balancing forces. 

First, where all the forces intersect at 
a single point, there is no turning tend- 
ency. Forces intersecting at a single 
point are in balance when the force 
polygon or triangle is a closed figure. 
With this rule you can find the unknown 
force in a balanced setup. 

Next come levers, where all rotation 
is around a fixed known pivot or axis. 
Here we find that the moment (turning 
effect) of any force is the product of the 
force by its lever arm. The lever arm is 
the distance from the pivot to the force 
measured perpendicular to the line of 
action of the force. 

Now we come to a beam problem— 
finding the load on each support. Here 
moments are again involved. Note also 
that the forces are generally parallel 
(usually up and down). In these beam 
problems it isn’t necessary to specify 
any particular point as a “pivot.” You 
can choose any point you wish as an 
imaginary pivot. And no matter what 
point you select the right-hand moments 
measured from that point, will equal 
the left-hand moments. 

To convince yourself that tnis is true, 
start with the support loads figured in 
Fig. 4, and compute the right-hand and 
left-hand moments about any point se- 
lected at random. They will always 
balance. 

This rule is the basis of many of the 
examples worked out in the captions. 

Also note that in any beam the total 
load on the two supports must equal the 
total load on the beam. The only prob- 
lem is to find out how this total is 
divided between the two supports. Vari- 
ous methods are shown. 

In all the problems pictured, the 
weight of the beam itself has been 
neglected. If it is important enough 
to consider, just add half the weight of 
the beam to the figured load on each 
support. 

For tips on figuring the strength of 
beams with various common loadings, 
see Power Handbook, Part 1, page 85, 
as originally published in March 
Power, 1951. 
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ow Forces Balance— 


Beam 


Balance 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


CENTER LOAD—for this center loading, 
or any other symmetrical loading, com- 
mon sense tells us that each support must 
carry half of the load. If you turn the 
picture upside down (lower sketch) you 
get a balance or seesaw, but the answer 
is still the same 


LOAD OFF CENTER—again common 
sense tells us that A + B = 800 lb. Also 
it’s obvious that B is much greater than A. 
How much greater? Try balancing mo- 
ments around the point where the 800- 
Ib load is applied. Then 5 B = 12 A, so 
B = 12/5 A or 2.4 A. Then 800 = A 
+B=A+24A—3.4A,s0A = 800 
+ 3.4 = 236 |b. Then B = 800 — 236 
= 564 Ib 


494 600 


SEVERAL LOADS—one method is to fig- 
ure the supports for each load separately, 
then add up. For the 600-ib beam load 
the support loads are 494 Ib and 106 lb. 
For the 800-lb beam load the support 
loads have already been figured (Fig. 2) 
as 236 Ib and 564 Ib. Then we see (lower 
sketch) that the combined loads must 
give 236 + 494 = 730 lb at left support 
and 564 + 106 = 670 Ib at right support 
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SEVERAL LOADS—tere’s another meth- 
od, just as easy. First balance the mo- 
ments around the left support as a center. 
This gives 18 B= 2.5 x 4+ 2 8 
12+ 3.5 16 = 118 ton feet. 
So B = 118 =~ 18 = 6.56 tons. Total of 
A and B must be 2.5 +24+3+4+3.5= 
11 tons, soA = 11 — 6.56 = 4.44 tons 
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EVERDUR— The non-ferrous cable 


conduit for full electrical and physical 


Everdur Electrical Conduit installation to junction box of a 7,500 kva D fO tect O nN 


transformer at Dunkirk, N. Y., Steam Station of Niagara Mohawk Power Corp. 
Each conduit contains 1-conductor cable carrying 300 amperes at 
13,800 volts. Separate conduits provide compiete phase isolation. 


Everdur Electrical Conduit — made 
of an ANaconbA Copper-Silicon Alloy— 
is nonmagnetic, nonrusting and highly 
corrosion-resistant. 

Everdur* Conduit can create no mag- 


netic field to produce temperature rise 
in cables. 


Everdur’s freedom from interior rust 

means freedom from damage when 

pulling cable. 

Everdur’s resistance to corrosion gives 

cables maximum physical protection, 

saves conduit replacement costs. 
It's good engineering and sound econ- 
omy to protect your power cables in 
Everdur Electrical Conduit to prevent 
temperature rise, to cut power losses, to 
thwart corrosion. For complete infor- 
mation, let us send you a copy of Bul- 
letin E-12. Our Technical Department 
will be glad to help you with specific 
problems. The American Brass Com- 


pany, Waterbury 20, Connecticut. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario _— 


*Reg. U. S. Pat. Off 


wherever corrosion resistance 
counts — consider 
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“1 got in my model-T before breakfast 
and snooped around.” 


~ 


South Carolina 
Blowout 


MarMaduKe SurFacestow hasn't 
been around the Bent Propeller Bar 
for some time. Scuttlebutt had it that 
he’s helping out as night engineer in a 
neighborhood plant. So three of us got 
hot on his trail and tracked him down 
to an old brewery on llth Ave here in 
New York City. 

Sure enough, who should be making 
out the log book next to a huge old 
corliss-driven vertical ammonia com- 
pressor when we barged in last night 
but Marmaduke. It was hard to be- 
lieve. There he was, gray bowler, check- 
ered vest and all. 

“Shades of 1890,” yelped our Lou 
Rowley, yanking off his glasses and 
rubbing his eyes. “Old Surfaceblow 
looks more natural holding down that 
log desk than he does leaning against 
a bar.” 

“We're still getting mail about our 
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smelly stationary engineers’ license 
laws,” I announced to Marmaduke, tim- 
idly. “Even those 32 pages on license 
requirements we printed last year are 
water on a duck’s back. Absolutely 
nothing has been done to pass addi- 
tional laws. What’s the answer?” 

Marmaduke ignored us completely 
and kept on writing. So I got up steam 
and added. “All the boiler insurance 
magazines come across our desk. Each 
month they run photos of wrecked 
plants, schools and apartment houses. 
The causes range from exploded fly- 
wheels to exploded hot water tanks. 

*$40,000 Loss And Boiler Had 
Latest Safety Devices,’ says the first 
article in The Locomotive. ‘$9,000 Loss 
From Ammonia Compressor Wreck’, 
says another. ‘$155,000 Loss From 
Vacuum-Collapsed Oil Tank,’ says a 
third. ‘Two Firemen Killed From 
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Scalding Steam, reports still another.” 

“BILGEWATER ON LICENSE 
LAWS,” roared Marmaduke, putting 
down his pencil. “IT7LL TAKE AN- 
OTHER TWO-HUNDRED YEARS OF 
NEEDLESS DAMAGE TO IMPROVE 
CONDITIONS.” 

That’s the reaction we had hoped for. 
We leaned back against the old fly- 
wheel guard. Marmy plopped down on 
the log desk, washed the soot out of 
his uptakes from a sweating pitcher of 
beer, and blasted away. 

“Back in 1920 shipping was tough. 
The war was over and merchant ships 
were laid up in boneyards fast as they 
got to home port. So I packed my sea- 
bag in Baltimore and checked in at 
O’Callaghn’s Waterfront Hotel & Bar. 

“Two weeks later I had my tanks 
ballasted well enough so my landlegs 
could navigate a straight course. Be- 
fore long I had a boiler inspector’s job 
with an insurance firm and was on my 
way to South Carolina. They never 
heard of licensed engineers in that 
state. The things I ran into would drive 
a weaker man to drink. 

“My first inspection was at a paper 
mill near Pulpburg. Mort Jackson 
owned the mill and had just installed 
two used hrt boilers and a new steam 
engine. 

“The boilers came from an old saw- 
mill, but were in fairly good shape. Be- 
fore insuring this equipment, my job 
was to make a general survey and give 
the boilers a hydrostatic test. 

“‘T want your engineer to stick close 
to me while I check the boilers,’ I told 
Jackson. ‘Maybe I can put him wise to 
a few things that might save you a 
shutdown some day.’ 

“*Well now,’ drawled Jackson. ‘My 
old engineer kicked the bucket last 
week, so I ups and gave the job to young 
Bob Cuttner. Maybe you can put him 
straight on a few points. He’s a good 
boy who’s been firing here and I figure 
he’s ripe for the engineer’s job.’ 

“I didn’t answer that but took young 
Bob in tow. He had been firing for only 
four months and I couldn’t see how 
Jackson trusted him with his invest- 
ment. 

“By next afternoon I had all the in- 
formation I needed down on paper. 
Then I made the internal and started 
the hydrostatic on the two boilers. Bob 
helped me fill those kettles up to the 
air cocks. Then I closed her valves 
and wedged the old ball and lever 
safeties. I raised the pressure to 150 
psi with the feed pump while I inspected 
the seams for leaks. Just for good meas- 
ure I showed Bob how to look for weep- 
ing tubes at the tubesheets. Thought 
that might get him more interested in 
the plant and save him headaches. 
(Continued on page 200) 
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Photo is of a condenser-tube scale sample, about eight 
inches long. Solid scale is approximately -inch thick, with 
“spires” ranging up to %-inch height. 


_ IFTEEN years ago, this small island of trouble 
was part of a much larger open-box condenser problem at a refinery. Cooling water, 
running over 200°F. at outlet, contained 30 grains per gallon hardness and 20 parts per 
million iron. Tubes scaled heavily and rapidly without chemical inhibitor. Even with the 
best inhibitor then known, results were as illustrated above: partial inhibiting action 
creating the “spires” or forest-like deposits on tubes. 


Considering this a challenge, Nalco sent a Doctor of Physical Chemistry —an expert water 
technologist — to the refinery. His weeks of work on the spot led to basically different 
treatment with new chemicals which cleaned up the condenser and kept it clean. Further 
Nalco research and development of chemical inhibitors has since enabled cooling systems 
to operate without scale or corrosion with water hardnesses as high as 200 grains per gallon. 


Point is this: neither Nalco nor anyone else had an answer to scaling in that condenser. 
Nalco put the necessary brains to practical use and got results... benefiting, in the long 
run, not only that particular refinery, but every user of cooling water. 

Whether your water treatment problem is unique, or stubborn plant-run, you will get prompt, 
decisive action from Nalco in the direction of positive results. Write or telephone today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 


SYSTEM --- Serving Industry through Practical Applied Science 
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MERCURY PIPING, stop valves and inlet to mercury turbine PRECIPITATOR hoppers and induced-draft fan housing are 


have diatomaceous-silica and 85°%/,-magnesia heat insulation 


insulated with 85% magnesia, have cement and canvas finish 


Insulation Cuts Mercury-Unit Losses 


ScHILver Station at Portsmouth, of 
the Public Service Co of New Hamp- 
shire, is the first central station fitted 
with standard mercury-steam units (see 
Power, Mar 1950, pp 76-84). Two 
standard-design 7500-kw mercury units 
working in parallel supply steam to a 
conventional 25,000-kw steam turbine- 
generator, making an integrated unit 
with a total capacity of 40,000 kw. In- 
sulation in this plant does its bit to 
keep heat rate low; thicknesses chosen 
reduce radiation losses to an economic 
minimum; special application methods 
and thicknesses are used for the mer- 
cury boilers. 

Insulation. Diatomaceous silica and 
85% magnesia, separately or in com- 
bination, insulate piping, boilers, tur- 
bines and auxiliary equipment. Use of 
the two takes advantage of high tem- 
perature resistance of diatomaceous 
silica and the low heat conductivity of 
85% magnesia. 

Sectional or segmental covering is 
used on pipes, depending on size. Blocks, 
cut and mitered, insulate valves and 
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fittings. All joints, cracks and voids 
are sealed with insulating cement. This 
gives airtight fit, prevents scorching of 
finish. Asbestos-paper jacket and 8-o0z 
canvas, which is sewed in place, cover 
most pipes. Some large-diameter pipes 
are finished with a smooth coat of 
asbestos cement troweled on. 

To prevent charring the canvas, a 
glass-cloth finish adjacent to saddles, 
hangers, supports and anchors is used 
on insulation applied to mercury-vapor 
pipes at 975 F. 

Equipment. Boilers, turbines, heaters, 
flues, ducts and casings are covered 
with insulating blocks. Tie wires, 
anchored to angles, clips or studs pre- 
viously welded to equipment surfaces, 
hold blocks in place. Circumferential 
angles and bars support insulation, pre- 
vent slippage. Manhole covers, access 
doors and removable waterbox covers 
are separately insulated so they can be 
taken off without disturbing the main 
portion of the covering. Metal beading 
strips protect insulation on duct corners. 

Sewed and pasted canvas jacket ap- 


plied over base of asbestos cement, re- 
inforced with wire-mesh netting, is used 
on equipment other than boilers. Resin 
adhesive in place of sewed canvas on 
irregular surface gives smoother finish. 

Boilers. Finishes on boilers vary, de- 
pending on location of surface, operat- 
ing temperatures and conditions in- 
sulation is exposed to. For welded, 
flanged or bolted-casing finishes, as- 
bestos rope barriers are stapled hori- 
zontally to the insulaion at each buck- 
stay, and vertically where needed. High- 
temperature cement, asbestos cement, 
asphaltic-asbestos plastic and canvas 
are other finishes. 

Superheater walls and roof have shop- 
fabricated, removable panels of No. 10 
BWG plate, packed with block insula- 
tion. Sides of panel slide over angle- 
iron supports welded to the boiler steel- 
work. 

Flanges. All pipe and equipment 
flange insulation is easily removable 
without damage to adjacent covering. 
Joint insulation is made of preformed 
sections as well as blocks. 
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Power House and Process Piping 


at new 60-acre Pfizer Plant equipped 


for years ahead with 


At Groton, Connecticut, the new plant of 
Chas. Pfizer & Co., Inc., provides additional 
capacity to meet mounting demands for this 
company’s fine chemicals and antibiotics. 


In Pfizer’s continuous process manufacture of 
these products, the dependability of the heat and 
power supply is vital. That is why you'll find 
Jenkins Valves in the new power plant, and, in 
fact, throughout the intricate network of 
process pipelines. 

Because the power demand is endless, it 
requires—even in normal times—unfaltering 
efficiency of all component equipment. And be 
- Cause Operating economy depends on continued 
efficiency in the years ahead, Jenkins Valves 
have long been the choice of the men who 
plan, build, operate, and maintain the nation’s 
vital power installations. 


They know that Jenkins builds extra endurance 
into valves. Yet despite this extra value, you 
pay no more for Jenkins Valves. For new 
installations, for all replacements, let the 
Jenkins Diamond be your guide to lasting valve 
economy. Jenkins Bros., 100 Park Avenue, 
New York 17. Jenkins Bros., Ltd., Montreal. 


large Jenkins Gate Valves on pipelines serving the 12-step 
Pfizer process of synthesizing a stable form of crystalline 
Vitamin A, the first produced on a commercial scale. 
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Jenkins Valves 


General Contractors, W J. BARNEY CORP Piping Contractors, J H MERRITT CO. 


Some of the Jenkins Valves installed in the Pfizer power plant. 
Its rating is 230,000 Ibs. per hour from two oil-fired boilers. 
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DATA SHEET 


Converting Proximate to Ultimate Analysis 


N 
o 


\/b 
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volue (dry, ash free), Btu per 
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Corbon (dry, ash free), % 


gives good results for the 
great bulk of coals used in steam genera- 
tion. Its accuracy falls off with anthracite, 
eannel, and coals containing unusual 
amounts of resins and waxes. 

Here’s how this chart is used; first list: 


Proximate Analysis—As Received 
Moisture, % 
Volatile matter, % 
Fixed carbon, % 
Ash, % 
Total, % 
Sulfur, % 
Heating value, Btu per Ib 13,770 


Proximate Analysis—Dry Basis 

Volatile matter, % 38.7 

Fixed carbon, % 53.3 

Ash, % 8.0 

Total, % 100.0 

, , Sulfur, % 24 
Heating value, Btu per Ib 14,040 


Dry, Ash Free 
42.1 


Proximate Analysis 
Volatile matter, % 
Fixed carbon, % 57.9 
Total, % 100.0 
Sulfur, % a7 

Heating value, Btu per lb 15,260 

Locate intersection of dry, ash-free volatile 
matter and Btu lines on chart, 42.1 vs 
15,260, and find this corresponds to 84.9% 
carbon and 5.8% hydrogen. Assuming 
1.5% N, for dry, ash-free condition build 
up ultimate analysis: 


Ultimate Analysis 
C % 84.9-0.7 
H, 


Dry, Ash Free 


NUMBER 229 


Sulfur correction to carbon is 4 of sulfur, 
dry, ash-free percentage. Oxygen is figured 
by difference. 

Using dry-ash percentage from proximate 
analysis, convert to dry basis by multiply- 
ing above by 1.00-0.08 or 0.92, and get: 


Dry Basis 
77.45 


Ultimate Analysis 


R 


H, 
N 


0. 
A 


sh, % 


Total, % 100.90 


Next step multiplies each item by 
minus moisture (1.00-0.018) to get: 
Ultimate Analysis—As Received, 

Separate Moisture 


Moisture, % 
Total, % 


If desired, moisture may be distributed 
to H, and O, items by assigning 1/9 of 
moisture percentage to H, and 8/9 to O,: 


As Received 

/ 76.0 
H, 9 5.4 
N, 9 1.4 
S % 2.4 
0, % 69 
Ash, % 7.9 
Total, % 100.0 

Heating value, Btu per lb 13,770 


Ultimate Analysis 


WE HAVE CHECKED THIS METHOD AGAINST LABORATORY 
ANALYSES FOR MANY COALS; HERE ARE SOME RESULTS: 


Producing Area 


Moist 
2.2 


VM 
16.2 


Ash 
9.5 


Sulf 
2.1 


FC 


Penn.(1) 72.1 


Penn. (2) 54.1 8.2 


W. Va.(1) 76.1 4.6 0.6 


W. Va.(2) 52.3 79 24 


Ky.(1) 56.5 27 


Ky.(2) 54.8 44 1.0 


48.6 84 09 


41.2 60 08 


28 #10 


37.4 9.5 43 


10.7 304 44.0 14.9 0.7 


Proximate Analysis, As Received 


Ultimate Analysis, As Received 


c 


79.2 
79.4 
74.5 


Btu 
13,710 


13,380 
14,450 
13,770 
14,220 
13,800 
11,930 
10,600 
13,570 
10,480 


9,640 


E O Smirn, Asst Mgr, Inspection Dept, Eastern Gas and Fuel Associates 
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The SUPAIRTHERMAL Engine, the 
outstanding engine of the Diese! field, 
is available in a complete range of 4- 
cycle types for fuel oil, Duafuel, or 
spark ignition gas operation . . . for all 
applications, in sizes from 425 to 3200 
B.H.P. 


Write for further information on the 
SUPAIRTHERMAL Engine . .. the 
most outstanding development in a 
long line of famous Nurdberg 
“FIRSTS”, 


NORDBERG MFG. CO. 


Milwavkee 7, 


‘ 
: 

DE CONVENTIC 'URBO-CHARGED ENGINES 

MORE RURSEPUWER IN LESS SPACE 
PEP CAIION OE INURE ON 
* REASE THERMAL IENCY 5 
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World’s Largest Motors Go Into Service 


Two giant 65,000-hp GE synchronous motors, weighing more than 330 tons per motor, 
second to none in power and size, will drive two pumps, each capable of supplying 
New York City’s daily water requirements, at the Bureau of Reclamation’s Columbia 
Basin Irrigation Project. Photo above shows the rotor being set in final position 


Atomic Power—Around the Corner? 


® On May 1, Monsanto Chemical Co 
installed a new president, Dr Charles 
Allen Thomas, one of the top executive- 
scientists in the development of the 
atom bomb. His experiences in this de- 
velopment have left him with a strong 
leaning towards atomic energy as a 
power source. He first voiced this lean- 
ing at a college commencement address 
a year ago last June. 

Chief obstacles to any atomic-power 
plant today are: (1) the plant would 
take critical uranium from the govern- 
ment’s atom-bomb program. (2) Costs 
would run about two to three times as 
much as a coal- or oil-fueled plant. 

Thomas feels he has the answer to 
both objections. Monsanto’s plant 
would receive uranium from the Atomic 
Energy Commission as a primary fuel. 


154 


It would then transmute uranium to 
plutonium and use the temperatures 
generated in the process to heat steam. 
From there a standard steam turbine 
would produce electric power. 

Since the A-bomb project needs both 
uranium and plutonium the program 
would not suffer by this conversion of 
uranium. The AEC would retain pos- 
session of the uranium and plutonium 
at all times. 

As for the high cost of building 
Thomas believes the AEC can be ex- 
pected to pay a fee for the plutonium- 
making process. The moneys realized 
from this Monsanto service will help 
amortize plant-construction costs under 
a 10-year contract. 

Right now Monsanto is running a sur- 
vey of recorded data to find out if such 
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a plant is possible. The theory is pretty 
well established, but the practical prob- 
lems of metals and materials for such 
service plus production costs compared 
to Hanford’s plutonium plant are yet 
to be answered. The survey is expected 
to last six months. If results indicate 
a plant can be built, Thomas thinks a 
75,000-kw installation should take only 
two to three years to complete. 

Biggest question mark, if all turns 
out well, is the government’s attitude. 
The AEC has given the survey a green 
light but makes no guarantee it will 
permit construction of a power plant. 


Storage Battery 
Information Plan 


Gould National Batteries Inc has 
launched a special plan, called the “Plus- 
Performance Plan.” It consists of an_inte- 
grated conservation program based on ap- 
plicable charts, manuals, and articles per- 
taining to particular users’ problems. 

Battery performance can be improved 

as much as 50% if four major rules are 
practiced properly: 
1. Selection: Buy batteries to fit the job. 
Purchase of oversized or undersized bat- 
teries wastes man-hours, money or ma- 
terials. 

2. Charging and handling: Charge bat- 
teries correctly. Watch the rates of initial 
and finish charges. Equalize when neces- 
sary. Install batteries correctly. Connect 
them properly. Ventilate adequately. Han- 
dle according to printed instructions. 

3. Maintenance: Maintain batteries sys- 
tematically. Organize a foolproof mainte- 
nance program. Tighten loose connections 
and replace worn cables. Use batteries 
within designed capacities. Over-diggharge 
cuts down performance. 

4. Determination of condition: Test bat- 
teriesx, regularly. Keep a record of cell 
readings. Know the conditions of batteries 
at all times. Replace batteFtes when neces- 
sary. Knowledge of battery condition per- 
mits ordering far enough ahead to assure 
continuous service. 

To assist battggy users to apply these 
four points easily Gould has prepared the 


(Continued on page 206) 


FOR MORE NEWS. 

. of the power field, see the items 
on pp 226-228. Also, Coming Events 
for this issue appear on page 206, Ap- 
pointments are on page 220. 
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your steam 


3,500 to 25,000 tb per hr 


these 


cost-saving 
| features 


Send for Bulletin G-72, detailing the many ad- 
vantages of this new B&W creation in low-cost 
steam generation. The Babcock & Wilcox Com- 
pany, 85 Liberty Street, New York 6, N. Y. 
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Helping Industry 
Cut Steam Costs 
Since 1867 


this 

NEW 

assembled 
unit 


Saves Erection Time and Cost 
Meets Wide Range of Services _ ; 
Handles Quick Load Changes 
Fast Steaming | 
Low Maintenance 

Easy Accessibility 

Suitable for Outdoor Service 
Burns Oil and/or Gas 

Saves Fuel 

Saves Space 

Safe, Automatic Operation 


BABCOCK 
& WILCOX 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


Air-cooled heat exchanger serves well for cooling process 
water in areas of high-cost or undependable water supply 


Water Conservation 


Water Conservation, by R C Kelly, 
J F Pritchard & Co. Use of water by 
established basic industries has in- 
creased over 40% in the past decade. 
Of the total consumption in the average 
large industrial plant, 53% goes for 
cooling purposes; 31 for process; 8, 
boiler feedwater; 5, sanitary purposes; 
about 3 for miscellaneous demands. 

Plants depending on surface water 
or underground water constitute about 
96% of total installed industrial capac- 
ity. Our present production of energy 
comes 50% from coal, 32 from oil, 14 
from naturel gas, and 4 from hydro 
plants. In the average steam-turbine 
plant, 92% of the water used is for 
condenser cooling. 

The power industry has been engaged 
in increasing its plant capacity ever 
since the close of the last war. Projected 
plans call for a gross generating capac- 
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12 digests for you on: 
WATER CONSERVATION 
AIR POLLUTION 
WATER TREATMENT 
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Low draft loss 


i i i 


40 


ity increase of about 5 million kw per 
year for each of the next ten years, 
according to the author. This could 
well mean a new water consumption of 
10 million gpm. 

Available water supplies in the areas 
experiencing the most rapid industrial 
growth are at the stage where consid- 
erable planning is needed. To get the 
most effective use from available wa- 
ters, some form of heat-exchanger de- 
vice should be adopted. These devices 
can cover everything from spray ponds, 
evaporative coolers, atmospheric draft- 
type cooling towers, forced-draft cooling 
towers, or the more popular induced- 
draft cooling tower. For each pound of 
water evaporated, about 1000 Btu of 
waste heat is dissipated into the at- 


Directions for ordering papers 
are given on page 158 
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120 160 200 240 280 
Collector capacity, cfmx!07* 


Dust-collector devices differ in cost as well as in best 
field of services. 


Curves above give cost comparisons 


mosphere. In power plant heating, effi- 
cient condenser-water cooling results 
from the circulation of eight to ten 
gallons for each 1000 Btu heat dissipa- 
tion. MWP paper, no number. 


Prostems Retatinc TO OPERATION, 
MAINTENANCE AND CHEMICAL CONTROL 
or Cootinc Towers, by V F Estcourt, 
Pacific Gas & Electric Co. For steam 
electric-generating stations cooling- 
tower performance must be considered 
in terms of heat dissipation as well as 
in relation to over-all results with a 
particular combination of tower con- 
denser and turbine. There is an impor- 
tant relationship between turbine leav- 
ing losses and optimum power size. 
The author approaches the subject 
not only for economic size of tower, but 
also for certain operating problems. 
For instance, the problem of condenser 
tube scale deposits is more likely to 
(Continued on page 158) 
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Gasket 


If you require high pressure gaskets made to 
extremely close tolerances—for service exceeding 
10,000 psi, for example—and fabricated to any 
desired diameter or cross-section, why not look 
into the special service that Goetze offers for 
making these gaskets to your order. 

The gaskets shown above are typical of the 
wide variety for high pressure service that have 
been made to order for Goetze customers. The 
flare type gasket with bellows action illustrated 
at upper right is but one example of what Goetze 
“know-how” can accomplish. 


Johns-Manville 


* JULY 1951 


We tailor them to your specifications 


Goetze has had over sixty years of experience 
in making specialized metallic gaskets for indus- 
try’s most complex jobs. Modern machines—many 
of them specially designed and built by Goetze 
—enable Goetze craftsmen to produce gaskets of 


any required design, shape or size...and deliver 


them with remarkable promptness. 

For further information about Johns-Manville 
Goetze gaskets, write for a copy of the new Goetze 
Gasket Catalog. Or send us a drawing or template 
for assistance on your specific problem. Address 
Johns-Manville, Box 290, New York .6, N. Y. 


GASKETS 


THERE’S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE. 
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become critical where cooling towers 
are used because of the higher cooling- 
water temperature. 

Various water-treatment methods are 
described as far as results are con- 
cerned. Success is possible with a 
threshold treatment of cooling-tower 
water with stabilized phosphate in com- 
bination with sulfur burning to keep 
condensers free of scale deposits. The 
problems of recirculation, fan-blade 
failures, and noise nuisance are dis- 
cussed. ASME paper No. 51-S-10. 


Pumrep Storace, by W J Rheingans, 
Frank Jaski and Herman Roth, Allis- 
Chalmers Mjg Co. Pumped storage con- 
sists of storing water by pumping into 
specially constructed or natural reser- 
voirs for the purpose of using this water 
later for power generation. The true 
pumped-storage project takes water 
from a river, lake or reservoir and 
pumps it to a reservoir at a greater 
height. Its advantages are that it: 
(1) uses surplus power available dur- 
ing the night and on Sundays or 


_ other off-peak periods (2) assists in 


running thermal stations at continuous 
uniform load (3) adds to the system’s 
capacity reserve. 

Recent research work has promoted 
the use of a reversible turbine pump 
in such pumped storage projects where 
a single runner hydraulic unit operates 
in one direction as a pump and in the 
other as a turbine. The hydraulic unit 
connects to a single electrical unit serv- 
ing as a motor for pump operation and 
a generator for turbine operation. Maxi- 
mum efficiencies approach closely those 
of standard pumps and turbines. MWP 
paper. No number. 


Survey or Current Practice in TREAt- 
MENT OF Cootinc Water, by Durando 
Miller, Permutit Co, New York, N. Y. 
Increased attention has been focused 
upon treatment of industrial cooling 
water because (1) shortages have forced 
maximum reuse of that water (2) alloys 
for cooling systems have become limited 
in general availability. 

Cooling towers have begun to play a 
large part in the reuse of such water. 
Since they depend upon evaporation for 
their cooling effect, minerals in the 
water remain behind and increase in 
concentration within the tower. Water 
softening by either 2eolite or lirse proc- 
ess is widely practiced to elimin&ate dif- 
ficulties from mineral scale deposits. 

Preventing oil scale, however, intro- 
duces a different problem. Corrosion 
due to oxygen absorbed from the air 


More TECHNICAL BRIEFS 


Begins on page 156 


by water, and the effects of this corro- 
sion on the steel surfaces, demands a 
more highly developed water-treatment 
method. MWP paper. No number. 


Air Pollution 


Recent IpENTIFICATION OF ATMOs- 
PHERIC CONTAMINANTS IN THE Los AN- 
GELES Situation, by G P Larson, Los 
Angeles County Air Pollution Control 
District. Air-pollution control is now 
concerned with a new field of combus- 
tion, which the author calls “cold” 
combustion in the atmosphere. Here, 
photochemical reactions, with certain 
organic contaminants, produce a smoke- 
like haze and irritating vapors. The 
reactive products for such a_photo- 
chemical action must be controlled at 
the source in areas where their harmful 
effects can be demonstrated. Their big- 
gest danger, of course, is to plant life. 

Los Angeles County has made con- 
siderable efforts to measure the con- 
taminants and identify them for both 
character and, eventually, the nature of 
their action. APSPAA paper, no 
number. 


Design or A LarcGeE Mopern Stack, 
by G B Williamson, Union Electric Co 
of Missouri. Air-pollution control has 
added three requirements for the de- 
signer of a power-plant stack to meet 
in laying out the necessary power plant 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes from 
one of the following sources. Order 
complete paper from source, not from 
Power. 

Midwest Power Conference, Sherman 
Hotel, Chicago, Ill. April 2-5, 1951. 
Identified by initials MWP. Obtainable 
in procedures. Inquire R A Buden- 
holzer, Illinois Institute of Technology, 
3300 Federal St, Chicago 16, Ill. 

American Society of Mechanical En- 
gineers, spring meeting, Atlanta Bilt- 
more, Atlanta, Ga. April 2-5, 1951. 
Identified by initials ASME. Obtainable 
through ASME, 29 W 39th St, New 
York 18, N. Y. 

Air Pollution and Smoke Prevention 
Assn of America, Hotel Roanoke, 
Roanoke, Va. May 6-10, 1951. Identi- 
fied by initials APSPAA. Obtainable 
in procedures. Inquire R T Griebling, 
secy, 4400 Fifth Ave, Pittsburgh 13, Pa. 
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for today’s operations. Originally, all 
he had to concern himself with were 
smoke-stack design and then construc- 
tion. Today, however, he must (1) 
make an analysis of the effects of stack 
height and exit-gas velocity on the at- 
mosphere (2) resolve the height re- 
quirements to meet aviation limits (3) 
forecast by judgment how the com- 
pleted stack will fare under future 
local ordinance changes on allowable 
stack emission. 

Estimated stack-draft losses for a 
modern, large, central-station power 
plant run 9.9 in. water for boiler, 0.46 
for soot hopper, 0.4 for gas ducts, 0.36 
for dust collector, 0.4 for inlet loss in 
the collector, 0.75 for stack (12-ft dia), 
0.44 for leaving loss, and an allowable 
30% margin of 3.5 in. wg, so the total 
induced draft needed runs 16.2 in. of 
water. 

The author then discusses the choice 
among the various materials, a discus- 
sion of first cost and additional operat- 
ing cost estimates, the value of stack 
lining, cleanout provision, and installa- 
tion of stack lighting for aviation warn- 
ing. APSPAA paper, no number. 


Economics oF FLyAsH COLLECTION, 
by C A Gallaer, Buell Engineering Co. 
Installation of flyash collectors in any 
particular plant should always be 
studied as an individual problem since 
it may very well be the exception that 
proves the rule. But there is an over- 
all pattern for classifying a specific fly- 
ash problem. And from this point you 
can roughly predict the cost of collect- 
ing a designated percentage of total 
dust. Very early in the decision to use 
a dust collector, some consideration 
should be given to the range of mini- 
mum and maximum efficiency desired. 
The very minimum would be set by any 
local ordinance or any proposed pos- 
sible local ordinance. The maximum 
will, of course, depend on the extent 
of cleanup the plant desires. Actually, 
too efficient an installation is a luxury, 
and the extra cost of the excess effi- 
ciency may not be justified. 

The author describes the major 
classes of flyash, the four general types 
of industrial dust collectors, the dif- 
ferences between the low-draft loss col- 
lector and the high-efficiency cyclone. 

Next, he discusses the efficiency char- 
acteristics of mechanical collectors and 
electrostatic precipitators. Figures (p 
156, No. 2) show efficiency curves of a 
typical low-draft loss collector, a cy- 
clone, and for comparison a 90% over- 

(Continued on page 208) 
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‘ase histories from 


One of o series of eboratories, Inc. 


Ine records of Holl 


This industrial process involved thermal refin- 
ing of a vegetable oil. The batch-processing 
plant functioned by shooting steam through 
a heat exchanger, following this with water 
for cooling. So to process more oil without 
building a new plant, the hot-to-cool cycle 
had to be repeated more times per day. 


The plant Engineering Department worked 
out a method of speeding up the cycle by using 
extended-surface tubes in the exchangers. For 
a time, the new system worked well but soon 
production slumped because of repeated 
failures due to corrosion. 


The men in the Engineering Department 
had relied for years upon the Hall System of 
Boiler Water Conditioning in connection with 
the power plants of the company. They knew, 
furthermore, that Hall Laboratories had broad 


experience with all kinds of industrial water 
problems. So they brought their new problem 
to Hall for a cooperative appraisal. 


On the basis of the facts presented, Hall 
engineers at headquarters suggested both 
mechanical changes—improvement of 
deaeration and redesign of headers to get 
better flow—and chemical treatment—a few 
parts per million of amine in the steam, a few 
parts per million of Calgon in the water. In 
the field, Hall engineers followed through by 
checking actual conditions at intervals. As a 
result of this complete engineering approach, 
corrosion was greatly reduced and the proc- 
essing units now stay in production. 


Let Hall Laboratories tackle your specific 
water problems. Clip the coupon for more 
information. 


HALL LABORATORIES, INC. 


(A SUBSIDIARY OF HAGAN CORPORATION) 


CONSULTANTS ON BOILER WATER CONDITIONING; 
PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 


Hall Laboratories, Inc., Hagan Building, Pittsburgh 30, Pa. 
Please send me your bulletin: Let’s Consider Your Whole Water Problem. 


Name____ 


Position 


Company 


Street & Number 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


_ CARBON AND STAINLESS STEEL weld faster with new sigma welding process. Drops 
' form, right, 50 times as fast as they do in usual pure argon atmosphere, left 


FASTER WELDING AT LOWER CURRENT DENSITIES 


The speed of shielded inert-gas-metal arc 
welding of stainless and carbon steel can 
be stepped up considerably with the new 
Linde argon-sigma welding process. Re- 
search has established that under the best 
welding conditions the metal transfer con- 
sists of a series of metal droplets propelled 
at high velocity. Rate of droplet forma- 
tion varies with different metals and differ- 
ent current densities. 

By adding small percentages of oxygen 
to highly purified argon the droplet rate 
increases greatly. Rate of increase in this 
mixture has been as much as 50 times more 
with other conditions remaining the same. 
This tremendous increase with no change 
in current density permits welding at 


P710 


higher speeds without fear of undercutting. 
What’s more, coalescence of weld metal 
improves with the increased welding speed. 
With it, overhead welding of stainless stegl 
becomes practical. 

If desired, the older rates of welding can 
be kept and the current densities greatly 
reduced. This means larger-diameter lower- 
cost rods can be used for a given welding 
current, or thinner materials can be welded 
with the older size rods. 

The required oxygen-argon mixture sells 
under the name of Linde argon-sigma 
grade. 

Linde Air Products Co, Union Carbide 
& Carbon Corp, 30 E 42nd St, New 
York 17, N. Y. 


HAND PUMPS P761 
Built in 7, 10, 14 and 28 gpm sizes, these 
rotary hand pumps have suction and dis- 
charge pipes for drum and skid tanks. They 
have return drip pans for barre] mounting, 
floor stand for underground tanks, and 
brackets for wall or foot mounting. 
Smaller sizes are direct crank-driven, and 
larger sizes gear-driven. Large sizes are 
swinging-vane type that give nonpulsating 
flow and smaller sizes are sliding-vane type. 
All vanes are self-adjusting for wear. Bul- 
letin available. 
Blackner Pump Co, 1809 Century 
Ave, Grand Rapids, Mich. 


For more data on these items, 
Identify 


use post cards, 


plé69. request with and number. 


REFRACTORY COATING P743 

New liquid refractory coating dries to 
a diamond-hard finish that expands and 
contracts with the brick under heat con- 
ditions so it does not flake or crack off. 
Power Chemicals Div, E F Drew & Co, 
Ine, 15 E. 26th St, New York 10, N.Y. 


And Next Month... 


Blowdown valve that safely holds correct | 
boiler water concentration by continuous | 


blowdown. Unit eliminates intermittent 
manual boiler blowdown. Valve can be 
quickly dismantled without breaking pipe 


joint. Flow rate is adjustable over a wide | 
range. There are no inaccessible, cloggable, | 


crevices. 
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SPLIT-CORE PF METER P719 

Hook-on pf instrument that permits di- 
rect measurement without cutting conduc- 
tors or interrupting electrical service. This 
instrument, Type AK-3, may be used on 
any balanced 3-phase circuit. It gives di- 
rect readings in circuits with voltages 
ranging from 100 to 600 and currents from 
15 to 600 amp. 

It is designed for industrial plants where 
maintenance of high pf is an important 
economic consideration. 

To use it, simply clip voltage leads to 
potential source and clamp hook around 
conductor. Then rotate selector dial to 
get proper pf reading. Meter gives read- 
ings accurate to within 0.05 power factor. 
It has a frequency range of 50 to 90 cycles, 
an effective scale length of 13.5 inches. 
General Electric Co, Schenectady 5, 
N. Y. 


STEAM-TURBINE PUMP P760 

Close-coupled, steam-tugbine driven cen- 
trifugal pump is easy to install as it needs 
small space and no rigid foundation. It 
can be mounted at any angle—even on the 
wall. Close-coupled construction assures 
positive alignment. Being steam-turbine 
driven, pump’s speed can be easily adjusted. 


models used for water 


Standard 
supply, air-conditioning, general liquid han- 
dling and for general-purpose applications 
in plants with steam power. They are also 


are 
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Crane No. 465% 
fron Body Gate Valve 


CRANE CO. 
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You make fewer of them 


by using Dependable Quality 
CRANE VALVES 


Lhat’s why 
more Crane Valves 
are used 
than any other make 


’ No bonnet joint trouble with this valve 


A typical example of low-maintenance 


Crane Quality—No. 125-Pound 
Iron Body Gates. Rarely does the bon- © 


net joint need attention. Flange con- © 
struction includes reinforcement to pre- — 
vent distortion and utilizes more bolts, © 
more closely spaced, than is usual in : 
valves of this class. Crane precision- © 


guided seating reduces seat and disc 
wear. Packing has long life because 
these valves have a deep stuffing box 
filled with high grade asbestos ring 
packing. A ball-type gland helps to 
equalize the packing load. 


Better performance features like these make 
Crane the better buy in valves of every type. 
Ask your Crane Representative for a demon- 
stration of Crane better valves. 


General Offices: 

836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 

All Industrial Areas 


VALVES FITTINGS PIPE PLUMBING HEATING 


161 


y 
= _e—_ 
~ 
ae fe'( Wye REV 

— 

: 
= 


More EQUIPMENT NEWS 


used for standby pumps for emergency in 
steam plants. They are built in 1%4- to 
3-in, sizes, capacities to 600 gpm, and head 
to 320 ft. Available in special constructions 
with mechanical seals where temperature, 
pressure or chemicals are factors. 

Byron Jackson Co, PO Box 2017, 
Terminal Annex, Los Angeles 54, 
Calif. 


LIQUID-LEVEL CONTROL P755 
Torsion tube assembly transmits liquid- 
level changes and eliminates the need for 
| objectionable packing glands and pressure- 
tight bearings. Type 888 displacement 
liquid-level controller is designed for ex- 
_ ternal mounting on pressure vessels, kettles, 
receivers, separators and other devices 
where liquid-level control is needed. 
Black, Sivalls & Bryson, Inc, 7500 E. 
12th St, Kansas City 3, Mo. 


FLOOR-DUCT OUTLET P712 

Fitting housing (Catalog No. 761-B) is 
installed over raceway base without cut- 
ting the raceway. After installing housing 
and “laying-in” of conductors, capping 
of the two-piece floor-duct raceway is 
snapped into place and receptacle wired. 
National Electric Products Corp, 13th 
Fl, Chamber of C ree Bldg, Pitts- 
burgh 19, Pa. 


For more data on these items, use post cards, 
pl69. Identify request with P and number. 
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CHAIN DRIVE P713 

Hy-Vo (high velocity) chain drive can 
transmit to 5000 hp at linear speeds up 
to 6500 feet per minute or 3600 rpm. A 2- 
in.-wide Hy-Vo drive has transmitted 
500 hp. 

Besides increases in speeds with much 
narrower widths than conventional drives, 
Hy-Vo drives eliminate need for wide, un- 
wieldy units with costly shaft extensions, 
outboard bearings, mounts and other ac- 
cessories presently required for high-speed 
engines. According to Morse engineers, this 
drive can increase efficiency and reduce 
power-transmission costs in any field where 
single motors or engines are used in sizes 
100 hp and up. 


New chain-and-sprocket engagement 
principle virtually eliminates “chordal” or 
polygon action common to the usual chain 
drive (bumping, slapping, jerking action). 
Sprockets resemble involute gears, having 
curved teeth that engage the Hy-Vo links. 

Hy-Vo does not replace present roller 
or silent-chain drives, but rather supple- 
ments them. It is designed specifically for 
speed applications higher than conven- 
tional chain drives, and to replace un- 
wieldy belt drives now required for high- 
speed power transmission. A 6-in. Hy-Vo 
drive, for example, will do the work of 
a 24-in. belt. 

Morse Chain Co, 7601 Central Ave, 
Detroit 8, Mich. 


MASTER 
UNIT 


REMOTE CONTROL P747 
A master unit interconnects through two 
small tubes with a slave unit of a hy- 
draulic remote-control system to give posi- 
tive load-carrying ability in both directions. 
Special provisions allow for expansion and 
contraction of both fluid and metal under 
temperature changes so synchronization 
between master and slave units is not 
upset. This control assembly can handle 
up to 500 in.-lb or torque. 
Superdraulic Corp, 14256 Wyoming 
Ave, Detroit 4, Mich. 


CATHODIC PROTECTION P717 

A 3x60-in. graphite ground-anode for 
longer life; there are more pounds of 
graphite per un’t of exposed surface. It 
is rugged enough to stand up under nor- 
mal installation bumps without damage, 


READER SERVICE SECTION 


is easy to transport to the field, easy to 
center in the backfill and easy to tamp. 
These units are recommended for ca- 
thodic protection of pipelines, tank farms, 
refinery equipment, ships, electric sub- 
stations and all sorts of underground and 
underwater metal structures. They are fur- 
nished complete with 36-in.-long insulated 
No. 8 weatherproof cable. 
National Carbon Co, Div of Union 
Carbide and Carbon Corp, 30 E 42nd 
St, New York 17, N. Y. 


THERMOCOUPLE WIRE P709 
Two-conductor, 24-ga copper-constantan 
thermocouple wire suitable for refrigeration 
applications has moistureproof polyvinyl- 
chloride insulation. Over-all dimensions are 
about 3/64x3/32 in. Temperature range is 
from —20 F to 225 F. Where no flexing 
occurs lower limit is below —30 F. It has 
high moisture and abrasive resistance and 
has “safe” flexing within temperature 
limits. 
Minneapolis-Honeywell Regulator Co, 
Brown Instruments Div, Wayne & 


Windrim Ave, Philadelphia 44, Pa. 


CIRCUIT BREAKER P7285 

Low-voltage air circuit breaker, DB-50, 
with interrupting capacity of 50,000 amp. 
Switchable for use in low-voltage indus- 
trial and commercial power-distribution 
system, central-station auxiliaries, motor- 
starting duty, ete. 

DB-50 features a completely new air- 
delayed series over-current tripping device, 
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These Henry Vogt Machine Co. condensers have 
an unusual feature: vapor belts in the shells to feed 
more copious and uniform flows of vapor than are 
obtained by the usual single nozzles. 


Inside the condensers, the tubes are rolled into 
Revere Naval Brass Tube Sheets. 


The use of Revere Naval Brass for this purpose 
is completely conventional in condenser building 
practice. Revere Naval Brass is corrosion resistant, 
strong, tough, durable. Every mechanic on the pro- 
duction line knows how to fabricate it. Every 
maintenance man knows how to treat it when 
doing a servicing job. Thousands of Revere Naval 
Brass plates are in daily use in condensers and other 
heat exchangers built by all the best manufacturers. 
Some of these plates have been in service for decades. 


Revere has alloys for your unusual design features 
too. Some of these are conventional, made to do 
unusual jobs because the Revere Technical Advisory 
Service knows where and when to recommend 
them. Others are less well known. 


JULY 1951 


When you work out an unusual design you want 
to concentrate your attention on the unusual fea- 
tures. Under those conditions, use the time tested, 
service proven, utterly dependable standard Revere 
alloys in the standard parts of your design and you 
will be able to forget those parts and keep your 
attention where it is needed. 


For any problem at all that involves the use of 
metals, consult the Revere Technical Advisors. 
Their knowledge, skill, experience, contacts (yes, 
we ask questions as well as answer them) can add 
up to money in the bank for you. 


Founded by Paul Revere in 1801 
230 Park Avenye, New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mtch.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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with all elements completely adjustable, 
that provides long-time delay on overloads 
and instantaneous tripping of fault cur- 
rents. For use on feeder and back-up 
breakers, overcurrent trip units including 
both a long-time and short-time delay ele- 
ment can be specified, thus providing for 
selective operation on fault. 

Rated at 600-v ac, 250-v de, DB-50 has 
a continuous rating of 100 to 1600 amp. It 
can be operated manually, or by either de 
solenoid or ac Rectox solenoid. 
Westinghouse Electric Corp, Box 
2099, Pittsburgh 30, Pa. 


TUBE BENDER P740 

Strong, lightweight, metal hand-tool 

makes it easy to get offsets and bends up 

' to 180 deg in %, % and 5 in. OD, with 

_ materials such as K and L copper tubing, 

' brass, Bundyweld, steel and other light- 

gage tubing. All three sizes are combined 

* in one tool so the 3-in-1, model 1200, has 
no loose parts. 


Tal Bender, Inc, Milwaukee 2, 


is. 


INDUSTRIAL RECORDER P741 
Direct-writing, high-speed oscillograph, 
Dynograph, with microvolt dc sensitivity 
operates at about 100 times the usual speed 
of other industrial recorders with the same 
sensitivity. It has a pen deflection line- 
arity of 1% with pen response of 1/120th 
of a second, 
Offner Electronics Ine, 5320 N. Ked- 
aie Ave, Chicago, Ill. 


For more data on these items, use post 
and 


cards, 
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More EQUIPMENT NEWS 


Begins on page 160 


INDUSTRIAL DIESELS WITH MANY NEW DESIGN FEATURES 


-The-6-cyl D337 engine is an industrial 
version of the 5'4x6-in. engine developed 
as a power source for the DW20 and DW21 
tractors. The D326, though quite similar 
in design, is offered in a lower horsepower 
range. Horsepower ratings of each model, 
without fans, vary, depending on loading. 
The D337 is rated at 180 hp at 1600 rpm, 
but has peak output of 275 hp at 2000 rpm, 
intermittent-operation rating of 250 hp at 
2000 rpm, and for continuous operation 
output is 170 hp at 1600 rpm. D326 unit 
is rated at 125 hp, has 186-hp peak rating, 
171-hp intermittent and 118-hp continuous 
at same speeds as the D337. 


P706 


A 25-hp vertical gasoline-starting engine 
is used. It has been completely redesigned 
for easier starting regardless of weather. 

Oil-cooled pistons on these diesels have 
an iron band cast integrally for the upper 
ring, are cooled by an oil stream sprayed 
from a nozzle solidly attached to the engine 
block. Since spray lubricates piston pin, 
as well as cooling the piston, oil grooves 
aren't needed in connecting rod. 

Other design features include standard, 
identical fuel lines for each cylinder and 
fine filtration elements that handle full flow 
of oil to engine system. 

Caterpillar Tractor Co, Peoria 8, Ill. 


NONRESONANT SWAY BRACES HAVE SINGLE SPRING 


This sway brace comprises a single com- 
pression-type spring, confined between two 
movable piston plates enclosed in a welded 
tubular housing. Spring is precompressed 
so any tendency of pipe to move in either 
direction is resisted by a force equal to 
the initial loading of the sway brace. 
Normally no stress is exerted on the piping 
but if the pipe sways or vibrates, the re- 
storing force increases as a direct function 
of the movement, 


READER SERVICE SECTION 


P707 


Energy absorption, to help further in 
damping vibration, is accomplished through 
use of cast-iron shoes, which are forced 
outward against housing wall, imposing a 
large frictional hysteresis on the system 
when movement of either piston plate 
occurs. 

NR sway brace comes in nine sizes giving 
an initial-loading range of 92 to 1500 lb 
and a maximum restoring-force range, at 
full deflection, of 207 to 2250 lb. Initial 
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Swartwout V-10 Flow Regulating Valves 
slash maintenance costs in systems with 
high pressure drop or flashing condensate 


/ 


1 In reducing saturated steam—particularly from pres- 

sures above 250 psig—moisture is thrown out during 
expansion. This moisture creates severe “sandblasting.” 
In pressure reduction, steam expands along Constant 
Entropy line as shown by broken black line. Even though 
initial and final conditions are superheated, steam may 
expand deep in moisture zone. This moisture, traveling at 
extremely high velocity, quickly destroys ordinary valves. 


Swartwout V-10 valves are 


| 


Chart from Thermodynamic Properties of Steam by Keenan & Keyes. 
Reproduced by permission of John Wiley & Sons, Inc., Publishers 


scientifically designed to 


handle liquids at high pressure 
drops and also under flashing 
conditions. All direct impingement 
is eliminated and longer valve 
life is assured two ways—by better 


Swartwout 


flow design, plus use of materials 


specifically selected for the service 


POWER PLANT EQUIPMENT 


involved. As a result, Swartwout 
V-10 valves outperform other valves 


in similar service. 


3 High pressure boiler blowdown service is extremely rigorous. 

When closed, there is full pressure drop across valve; when 
open, high velocities and flashing rapidly increase line loss and 
decrease the allowable drop across the valve. The variations in 
pressure make this service critical since valve must handle 
all conditions. 


4 In saturated liquid drainage service, such as on high pres- 
sure extraction type heaters, water at saturation temperature 
flashes into steam when pressure is reduced. Exclusive scroll 
inlet and gradually expanded straight outlet of V-10 valve 
design permit a sliding action instead of direct impingement 
thus preventing corrosion-erosion. A-4208 


SEND FOR BULLETIN $-208A © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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precompression of spring, which is 2 in. 
for all sizes, can be increased an additional 
inch, varying the initial load. 

Bergen Genspring Corp, 15 Park Row, 
New York 7, N. Y. 


HIGH-TEMPERATURE GREASE P716 

Kantmelt grease does not melt under 
high temperatures. It is a synthetic grease, 
suitable for ceramic production, foundries, 
smelting and refining operations, ferrous 
and nonferrous metal treating and refining. 
Specialty Products Co, 190 Warren 
St, Jersey City 2, N. J. 


TEMPERATURE REGULATOR P733 
Self-powered temperature regulator, No. 
999, has press-formed frame of stainless 
steel to cut down heat conduction from 
the valve to the regulator head. This gives 
better control with less weight plus a re- 
duction in over-all dimensions. An extra- 
large 2-ply metal Sylphon bellows in the 
thermal unit provides added power for 
valve operation. 

Temperature ranges start at 40 F and 
end at 440. Available in valve sizes % to 
4 in., inclusive. 

Fulton-Sylphon Div, Robertshaw-Ful- 
ton Corp, Knoxville, Tenn. 


TUBULAR HEATER P736 
Previous problems in electric heating, 
such as carbonization and other forms of 
fluid breakdown resulting from local over- 
heating, are avoided, says the manufacturer, 
with its complete line of tubular heaters. 
This line provides a low-density electric 
heat for oils, tar, resins, and other vis- 
cous fluids. Heaters are installed without 
liquid joints, and internal heating ele- 
ment can be removed from tube enclosures 
at any time without draining fluid from 
the vessel. 
Hynes Div, Martin-Quaid Co, 1893 
Sedgley Ave, Philadelphia 32, Pa. 


More EQUIPMENT NEWS 


Begins on page 160 


SOCKET WRENCHES p744 
Single-hand tool fits smaller-size stand- 
ard socket head screws and bolts. Smitty 
Jr has six individual socket wrenches, 
05, 1/16, 5/64, 3/32, % and 5/32 in. that 
fold knifelike into a single handle. 
H D Hunter Co, 3499 E. 14th St, Los 
Angeles 33, Calif. 


ELECTRICAL CONNECTOR P727 
Body and cap are serrated to prevent 
cables from working loose after tap is in- 
stalled. Conductors are forced into high- 
pressure contact by two standard hex head 
cap screws. Spacer is available if desired 
for separating individual conductors. Sizes 
from No. 3 to 1000 Mem (main); No. 10 
to 1000 Mem (tap). 
O Z Electric Mfg Co, 362 Bond St, 
Brooklyn, N. Y. 


System of sound-rating fluorescent-lamp 
ballasts to improve installations of fluo- 
rescent lighting systems. Based on a scien- 
tific measurement of the average sound 
levels produced by certain ballast designs, 
the new rating groups GE ballasts in six 
classifications, ranging from A, extremely 
quiet, to F, quite audible. 

Use of these classifications, along with 
consideration of other noise-contributing 
factors, such as ambient sound levels in 
different types of rooms, will result in the 
most satisfactory fluorescent-lighting 
stallations. For example, if fluorescent 
lighting is desired in extremely quiet lo- 
cations—as churches or broadcasting 
studios—only lamps that can be powered 


For more data on these items, 
pl69. 


use post cards, 


Identify request with P and number. 


SOUND-RATING FOR FLUORESCENT LIGHTING BALLASTS 


P720 


by A-rated ballasts should be considered 
for normal installations. In applications 
where higher ambient noise levels are 
prevalent, lamps using ballasts rated as 
B, C, D, E or F may be employed, de- 
pending on location’s “tolerance” for in- 
creased noise. 

All fluorescent ballasts, regardless of 
manufacturer, produce some audible hum. 
But the prominence or disturbing effect 
of the sound can be controlled to an ap- 
preciable extent by considering the fol- 
lowing factors: (1) nature of the ballast- 
produced sound—its intensity, duration, 
and component frequency (2) construc- 
tion and inounting of the fixture (3) am- 
bient noise level of the room (4) acoustical 
properties of the room (5) number of fix- 
tures installed and (6) listener reaction. 
General Electric Co, Schenectady, N. Y. 


READER SERVICE SECTION 


Now Take Another Minute 
To Check These ... 


Hand-Hole Gaskets for steam, air, water, 
ammonia etc. p 176 


Laundry-Washer Control handles four 
reversals per minute with dwell _ pe- 
riod p 176 
Indicator, refrigerating liquid level p 178 
Split-Core Ammeter having a split-plug 
appliance attachment. Instrument suitable 
for current measurements on %-hp or 
less p 178 
Transformer Unit with series of improve- 
ments p 180 


Oil Conditioner for small batch clarifica- 
tion of used hydraulic, lubricating, run-in 


and transformer oils p 182 
Glass Filter replaceable element p 184 
ELECTRIC HAMMER P737 

Long-life electro-mechanical hammer 


has a special spring assembly that permits 
the Kango hammer pressure to bounce 
harmlessly between two springs whenever 
the hammer is withdrawn from work. This 
transmits only a slight tremor to the ham- 
mer body itself. The effect’ of the blows 
on the hammer body when the job is fin- 
ished shortens the life of the usual electro- 
mechanical hammer. Line consists of three 
sizes: heavy-, medium- and light-duty, plus 
a large variety of special tools to suit many 
jobs. Heavy-duty hammer is 22 in. long. 
weighs 21 lb, and strikes 1300 blows per 
min. 


Allied Tools, Inc, 321 Central Ave, 


Newark 4, N. J. 


OIL FILTER-PUMP P730 

Model LGI-5 is designed for filtering 
light oils, fuel oil, glycerine, glycol and 
other organic lubricating liquids. It may 
be mounted above the liquid level in the 
supply tanks and will operate without man- 
ual priming. 

This power-operated filter is equipped 
with a compact, positive pressure, self- 
priming spur gear pump. Pump consists of 
an aluminum body and two hardened-steel 
spur gears. It is equipped with a spring- 

(Continued on page 176) 


° 
$4 
: 
4 
; 
fx 
| 
q | 
A 
: 
4 
ase 
* 
x 
4 
| 
j 
166 POWER 


= 
> 
< 
= 
a. 
> 
2 
< 
Qc 
= 
© 
Q 
> 


NATURAL GAS COMPRESSOR STATION PIPING CONSTRUCTED ECONOMICALLY 
AND EFFICIENTLY USING WELDOLET WELDING FITTINGS THROUGHOUT 


This installation, together with a number of important cpplications of WeldOlet V/elding 
Fittings in vorious types of service fs shown in the new Bonney W+3 WeldOlet Cotailc 


The completely new Bonney catalog will furnish descriptions, dimensional information and 
installation’ instructions. The technical section demonstrates graphically how WeldOlet: 
Welding Fittings offer the quickest, s fest and most economical me hod of establishing ond 
maintaining 10% pipe strength at branch connections in accordance with code provisic 


copy to: FORGE & 350 Green $t., Allentown, Pa. 
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DUPLEX MIXED-BED de-ionizing unit for 
Eastern public utility company, photo- 
graphed during fabrication in the Illco- 
Way shop. Unit is designed to produce a 
water of the highest chemical purity includ- 
ing complete silica and CO» removal and 
with a composite resistance of 8,500,000 


ohms per 


> Since THE First Mixed-Bed 
De-ionizing unit* was introduced to the 
industry by the Illinois Water Treatment 
Co. in 1949, this method for purification 
has rapidly gained acceptance. 

At the present time, according to 
Intco-Way records, more than 2,500,000 
pounds per hour, with silica content of 
less than 0.01 parts per million, are being 
produced by Ittco-Way Mixed-Bed* 
equipment. 

With feedwater containing less than 
0.1 parts per millien ionizable solids, and 
with a composite resistance of 8,500,000 
phms per cm, boiler and turbine main- 
tenance is greatly reduced and operating 
efficiencies are improved. 

Purity is constant regardless of load 
variations. ILLCo-Way Mixed-Bed units 
are designed for either manual or auto- 
matic operation, and can be operated on 
raw water supplies or added as a final 
treatment to present conditioning equip- 
ment. Complete literature on de-ionizing 
can be secured by writing to ILLco-Way. 


*Process and equipment patents pending. 


Analysis of Feedwater (Parts per million as CaCO;) 
(Analysis made by an ind dent lab y ofafeed produced by Ilico-Way Duplex Mixed-Bed system) 


Ca - 0 HCO; - 0.05 CO, - 0.04 
Mg -0 SO, -0 SiO. - 0.01 
Na - 0.05 cl -0 pH - 6.80 


DE-ALKALIZING 
s 


See data in 
Sweet's File, Engineering 


ILLINOIS WATER TREATMENT CO., 853-7 Cedar St., Rockford, Illinois + 141 East 44th Street, New York City 
Canadian Distributor: Pumps & Softeners Ltd., London, Ontario 
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Thite For... 


@ copies of these new... 


FREE CATALOGS AND BULLETINS 


BOILERS AND AUXILIARIES 


PULVERIZERS — Illustrates and 
describes Jeffrey swing hammer 


pulverizers and crushers made in two 
types—Type A for general purposes, 
and Type B for finer reduction, break- 
down and heavier work. 36-page cata- 


log No. 837. Jeffery Mfg Co, 932 N 4th 


. 8 
St, Columbus 16, Ohio 


arches and sectionally supported walls 

and their application to all types of 

furnace enclosures. Technical data in- 

cluded. 32-page catalog No. 4. Laclede- 

a Co, 3600 Forbes St, Pittsburgh 
Pa. 


OIL PREHEATER — Discusses 
Hauck electric oil heaters with 
automatic control of oil temperatures 


on REFRACTORIES—Shows where, 

when and how to use refractory 
and insulating materials of various 
types in industrial heat processing and 
heat generating equipment of all kinds. 
40-page catalog. Refractory & Insula- 
ee. Corp, 120 Wall St, New York 5, 


& OIL BURNER — Describes the 
Peabody wide-range constant dif- 


@ more information about NEW PRODUCTS on preceding pages 


Pod 


for heating heav rades of fuel oil. ¢ tial t f i & 
B2 DUST COLLECTION—Covers the 4-page folder ‘No. 709. Hauck Mfg Co, combustion installations. Chart “given { 
American Blower Series 342 pre- 124-136 10th St, Brooklyn 15, N. Y. establishes that oil-air ratios affect ~ 
; PACKAGED STEAM GENER- 10ads. 4-page bulletin No. 109-B. Pea~ 
dimensions and physical data inciuded, BS ATORS—Two bulletins on steam body 
bulletin American generators avaliable. "Page catalog No. 
ower Corp, generators. 6-page bulletin No. P-1 CONTROLS, ELECTRIC 
3 WALLS AND ARCHES — Gives gives data on automatic steam genera- Bs STRIP CHART RECORDER—Ex- ‘ 
description of Laclede suspended tors. Cyclotherm Corp, Oswego, N. Y. plains how up to 6 permanent 
FILL OUT AND MAIL TODAY! NOT GOOD AFTER OCT. 1, 1951 i : 
H 7/51 
Write in here the black : Send me these FREE Catalogs and Bulletins... 2 
numbers printed at the be- | | | [ ] | | 
ginning of items you want H 
> 
' 
details on these New Products 
These numbers start with 
the letter Make sure || || | 
you write the full number 4 
PLANT NEEDS INFORMATION ) : 
s FIRST CLASS 
PERMIT No. 64 
(Sec.34.9,P.L.@R.) 
BUSINESS REPLY CARD NEW YOREN.Y. 
H NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
— 
4c Postage Will Be Paid by — 
POWER 
' 330 West 42nd Street — 
New York 18, N. Y 
POWER * JULY 1951 


igh 
» 
& ‘ 
~ 
( Vay A 
tere: 
' 


More FREE LITERATURE 


records of industrial processes may be 
obtained on the new Multipoint Capaci- 
log strip chart recorder. Complete speci- 
fications and listing of models 
cluded. 4-page bulletin No. 
Wheelco Instruments Co, 847 W 


rison St, Chicago 7, Ill 
* MOTOR CONTROLS — Condensed 
information, dimensions and 
prices of the more popular items in the 
Allen-Bradley line of motor controls. 
A special a-c and d-c index is included 
along the margins of each page. 92- 
page catalog. Allen-Bradley Co, 118 W 
Greenfield Ave. Milwaukee 4, Wis. (* 
yrite direct to manufacturer on com- 
pany stationery giving name and title.) 
oy MULTI-CIRCUIT TIMER—Details 
on a multiple circuit cycle timer 
for timing laundry and dry cleaning 
machinery operations, electrical dis- 
play signs, industrial furnaces. eptete 
No. 142. Zenith Electric Co, 152 W Wal- 
ton St, Chicago 10, Ill. 


Har- 


Bl ALARM—Data 

a photoelectric intrusion 
alarm got P1A which provides a pro- 
tecting wall of invisible light across 
any space up to 50 ft. Bulletin No. PI- 
511. Photoswitch, Ine, 77 Broadway, 
Cambridge 42, Mass. 


ELECTRICAL EQUIPMENT 


Bl INDUSTRIAL LIGHTING—Aimed 
at the industrial plant operator, 
booklet analyzes fluorescent, mercury 
vapor, and incandescent lighting as to 
type of light, efficiency, lamp life, etc. 
Special lighting for special areas illus- 
trated. 16-page booklet No. B-4727. 
Westinghouse _—- Corp, Box 2099, 
Pittsburgh 30, 
Bl FLUORESCENT LAMPS — De- 
scribes Slimline fluorescent lamps 


including such details of construction 
as the triple-coil cathode, the shielded 
cathode, the treated exhaust tube and 
aluminum bases. 12-page booklet No. 
1b-192. General Electric Co, Lamp News 
Bureau, Nela Park, Cleveland 12, Ohio. 
Bl MOTORS—lIllustrations and data 
given on Wagner single-phase 
and polyphase motors. 4-page folder 
No. MU-94. Wagner Electric Corp, 6400 
Plymouth Ave, St. Louis 14, Mo. 
Bl INSTRUMENT TRANSFORMERS 
—Buying information on G-E in- 
door and outdoor potential transform- 
ers, current transformers, metering 
outfits, potential and current portable 
transformers. 9%4-page bulletin No. 
GEA-4626. General Electric Co, Sche- 
nectady 5, N. ¥ 


Bo CIRCUIT BRAKER — Details on 

the new DB-50 low voltage air 
circuit breaker for application in low- 
voltage industrial and commercial 
power distribution systems and similar 
uses. 8-page booklet No. B-4740. West- 
inghouse Electric Corp, Box 2099, Pitts- 
burgh 30, Pa. 


INSULATION, HEAT, 
COLD AND VIBRATION 


BI TEMPERATURE INSULA- 

— Gives advantages and 
et Superex block insulation, 
backed up with conductivity and heat 
loss graphs as well as a recommended 
thickness table. Also shows shapes in 
which Superex can be furnished. 4-page 
folder. Johns-Manville, 22 E 40th St, 
New York 16, N. Y. 


Bl PERIMETER INSULATION — 

Booklet, “The Story of Perimeter 
Insulation for Standard Heating Sys- 
tems,” serves as a guide to a better 
understanding of the nature, proper use 


! 
! 


FIRST CLASS 


BUSINESS REPLY CARD 


NG@ POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


PERMIT No. 64 


(Sec.34.9,P.L.&R.) 
NEW YORK,.N.Y. 


I want details on these New Products... 


4c Postage Will Be Paid by — 


POWER 
330 West 42nd Street 
New York 18, N. Y. 


Send me these FREE Catalogs and Bulletins... 


and of perimeter insulation. 
2 pages. Owens-Corning 
Corp, Dept PI, Toledo 1, Ohio 


Bl UNDERGROUND CONDUIT—De- 
scribes Therm-O-Tile under- 
ground pipe conduit, a complete conduit 
system for the permanent protection, 
support, and insulation of under- 
ground pipe lines, hot +, cold. Sizes 
and specifications given. eye bul- 
letin No. 511. H W Porter ne, 
—hKeid Hayden, 825 
Ave. Newark 5. N, J. 


MAINTENANCE AND 
SAFETY EQUIPMENT 


BI FIRE EX TINGUISHERS—Folder 

covers complete line of portable 
and special-purpose fire extinguishers. 
Chart provides guide for selecting the 
right extinguisher for every type of 
fire hazard in industry, institutions and 
the transportation field. Stop-Fire, Inc, 
125 Ashland Place, Brooklyn, New York. 


B20 CLEANING SERVICE—Describes 
how Dowell service provides an 
etlicient means of cleaning steam gen- 
erators, heat exchange equipment and 
water lines—and for increasing water 
well output. 6-page bulletin. Dowell 
incorporated, Dept P, P O Box 636, 
Tulsa 3, Okla. ‘ 


B2 RETAINING RINGS — Engineer- 
ing specifications and data on a 
series of external type retaining rings 
applied radially without pliers. 8-page 
builetin No. 7. Waldes Kohinoor, Inc, 
Truare Catalog Service, 47-16 Austel 
Place, Long Island City 1, N. Y. 


3 OIL RECLAIMER—Data on Hilco 
oil reciaimers for diesel and gas 
engines. Performs continuously or in- 
termittently direct-connected to the 
engine, or as a batch reclaimer. 4- e 
bulletin No. R-238. Corp, 102 
W 4th St, Elmira, N. 
B23 PIPE TOOLS — An operating 
guide to belp users secure the 
best possible results from portable 
pipe and bolt machines and hand pipe 
tools. Thirty-one different operations 
are covered. Beaver Pipe Tools, Inc, 


334 Lana Ave, Warren, Ohio. 

B24 THREAD INSERTS—Covers de- 
sign data on helical-wire thread 

inserts and the use of these inserts in 

the protection and repair of tapped 

holes. 16-page bulletin No. 650-R. Heli- 

Coil Corp. Mites 35th St, Long Island 


City 1, N. 
B2 TRAMP IRON REMOVAL — De- 
scribes non-electric permanent 
magnetic separators for tramp iron re- 
moval. Includes engineering data, se- 
lection information, factory engineer- 
ing service available, etc. i6-page 
catalog No. 16. Eriez Mfg Co, Erie, Pa. 


MAINTENANCE MATERIALS 


B26 PACKING RINGS — Features 56 
types of Vee-Flex packing rings 
for use in valves, pumps, hydraulic 
cylinders, rams, presses, and lifts 
against a long list of services and pres- 
sures. 4-page bulletin. Raybestos-Man- 
hattan, inc, Packing Div, Manheim, Pa. 
B27 ELECTRICAL TAPE—Discusses 
how electrical tape No. 22 com- 
bats the corrosive action of moisture, 
alkalies, oils, fats, and fungi on under- 
ground gas service pipes. 4-page bro- 
chure. Minnesota Mining & Mfg Co, 900 
Fauquier St, St. Paul 6, Minn. 
B2 HOSE CLAMPS AND FITTINGS 
—lllustrates and describes the 
Punch-Lok clamping method and its 
applications. Lists the standard clamps, 
locking tools, and special fittings avail- 
able. 12-page catalog No. unch- 
Le 321 N Justine St, Chicago 7, 


B29 BROILER PROTECTION — How to 
save fuel tanks, boilers and pip- 
ing in hot water and steam systems 

(Continued on page 214) 
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Boiler rooms are 
QUIETER, CLEANER, SAFER, with 


Superior's Induced Draft prevents the escape of 
combustion gases into the boiler room . . . even 


through an open port. For our photo shows one 


of our engineers bserving the fire were me 
wide open -pressur -relief port. 

tt also explains: ne other distinct of 
induced draft . . . the fact that the fire is pulled 
through each suce ssive pass without impinge- 
-ment and wear on refractory as is the case under 
forced draft. For ‘that relief port is at the nd of 
the first pass where ‘the combustion gases are 
turning the corne ‘into the second pass. If they 
weren't being led, some of them would find their — 
way out through the | open port. 

Greater quiet; longer trouble-free operation; 


cleaner,’ more> | atmosphe s are 


prima results. n't tell you th whole sto 
here, but you'll a it all in our new catalog. 
Write today to re rve your copy i a newest 
edition. Ask iter Catalog 301. 


SUPERIOR’S Built-in, INDUCED Draft. | 


BOOKSHELF 


SELECTED FOR YOU IN THIS ISSUE: 


FEATURED THIS 


OPERATION OF ELECTRONIC EQUIPMENT EXPLAINED 


E.ectronic Motor anp Wetper Controis 
(1st edition, 1951). By George M Chute, 
application engineer, General Electric Co, 
348 pp, 6x9 in., 196 illust, cloth. $6.50. Mc- 
Graw-Hill Book Co, 330 W 42nd St, New 
York 18, N. Y. 


Probably too many books have been 
written on electronic-circuit theory and 
components of circuits and too few that 
explain how commercial electronic equip- 
ment operates. The author does much to 
correct this lack, and shows what makes 
a lot of the controls click, and how. 

Electronic-tube equipments are used ex- 
tensively in industrial plants. Of these, 
two important groups are controls for re- 
sistance-welding machines and electronic 
speed controls for dc motors driving ma- 
chine tools and industrial processes. Many 
plants use these tube-operated equipments. 


First part of the book describes many 
resistance-welding controls developed since 
1934. This section may be considered an 
extension of the author’s book, Electronic 
Control of Resistance Welding (1943). 
Second half deals with several types of 
electronic controls for de motors supplied 
from ac circuits. While some of the gen- 
eral-purpose electronic motor controls 
were covered in the author’s Electronics 
in Industry (1946), in this book he pre- 
sents improved electrical circuits with a 
much greater variety of closed-cycle motor- 
control systems. 

Here is practical assistance for the man 
who must select, install and service elec- 
tronic controls for resistance welders and 
motors. From the descriptions and dia- 
grams he gets a full understanding of 
circuit operation in the two classes of 
equipment. 


Air-Pollution Proceedings 


Proceepines, 43ap ANNUAL MeetiNG, Air 
PoLLuTION AND SMOKE PrevenTION Assn 
or America. 84x11, 122 pp, paper, $5. 
John Paul Taylor, publisher, St Joseph, 
Mich, 


All the papers presented at the 1950 
meeting of the Air Pollution and Smoke 
Prevention Assn are assembled in this 
book. They total 25 in number and range 
from railroad problems to industrial and 
domestic. Incinerators, dust collectors, 
stack disposal feature some of the more 
technical papers. 

Several others discuss the public rela- 
tions side and the practical difficulties the 
operating man finds in living with air- 
pollution ordinances. 


Thermodynamics 


Tuermopynamics (Second edition—1951). 
By G A Hawkins, professor of thermody- 
namics, Purdue University. 563 pp, illust, 
tables, 6x8%, $6.50. John Wiley & Sons, 
Inc, 440 Fourth Ave, New York 16, N.Y. 


This book serves as a text for complete 
courses in engineering thermodynamics for 
engineering students. The author devotes 
some space to the kinetic molecular theory 
to buila a firm foundation for the concept 
of internal energy. While much of the 
theory is based on the ideal gas laws, real 
gas laws are discussed to show the limita- 
tions of the simpler ideal concepts. The 
entropy concept to evaluate available and 
unavailable energy is investigated and 
demonstrated. Temperature-entropy dia- 
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grams are compared with companion pres- 
sure-volume diagrams for the various ap- 
plications. 

Chapter headings include: fundamental 
concepts, first law, solids, liquids, gases, 
ideal or perfect gas, equations of state for 
real gases, specific heat of gases, vapor 
tables, reversible non-flow processes, en- 
tropy, second law, carnot cycle, mixtures of 
ideal gas and vapors, combustion, nozzles 
and orifices, internal-combustion engines, 
air compressors and engines, gas turbines 
and jet propulsion, vapor cycles, mechani- 
cal refrigeration, general thermodynamic 
equations, heat transfer. 


Plant Layout 


Piant Layout PLANNING AND PRActIce. 
R W Mallick, executive staff engr, West- 
inghouse Electric Corp, and A T Gaudreau, 
lt Gaudreau, Rim- 
bach and Assoc. 391 pp, illus, tables, 
64x10, cloth, $7.50. John Wiley & Sons, 
Inc, 440 Fourth Ave, New York 16, N.Y. 


This is a practical book packed with ma- 
terial culled from years of actual experi- 
ence. Written with the administrative 
executive and plant engineer in mind, it is 
a handy guide for senior and junior engi- 
neers, and for students, too. 

Text is divided into four parts: approach 
to plant layout, planning p¥ocessing de- 
partments, designing plant service facilities, 
and justifying the layout project. Of special 
interest to power engineers are chapters 
on sprinkler, power and lighting systems. 
There are many other good presentations of 
materials handling methods, routing, in- 


READER SERVICE SECTION 


PLANT LAYOUT PLANNING AND PRACTICE 
CODE FOR PRESSURE PIPING, ASA 
FUNDAMENTALS: ELECTRICAL ENGRG 
ELECTRONIC MOTOR, WELDER CONTROLS 
MALLEABLE IRON SCREWED FITTINGS, ASA 
HOW TO RUN A LATHE 

HANDBOOK OF POWER RESISTORS 
SYNCHRONOUS MACHINES 

AIR-POLLUTION PROCEEDINGS 
THERMODYNAMICS 

BASIC THERMODYNAMICS 

BOILER-WATER TREATMENT MANUAL 


ternal transportation, maintenance facili- 
ties, employe-service facilities and selection 
of building type. 

Plant designers will get most from this 
book, but power engineers who must meet 
and solve problems of plant layout can 
learn much from the many drawings, photos 
and examples. 


Electrical Engineering 


FUNDAMENTALS OF ELecTRicAL ENGINEER- 
inc. By Fred H Pumphrey, head, dept of 
electrical engineering, University of Flor- 
ida. 668 pp, 6x9-in. $7.65. Published by 
Prentice-Hall Inc, 70 Fifth Ave, New York 
11, N.Y. 


Although this is a text for students spe- 
cializing in fields other than electrical en- 
gineering it serves well in the power en- 
gineer’s library. In addition to the rotating 
machinery and electrical equipment gen- 
erally found in the power plant, the author 
covers additional topics that do much to 
round out the picture. For instance, there 
is information on nonlinear resistors, perma- 
nent magnets, stabilized amplifiers, and 
electronic instruments. 

Due emphasis is placed on electronics as 
connected with instrumentation and con- 
trol. In addition to the explanation of the 
physical phenomena, sufficient information 
is included so simple amplifiers and elec- 
tronic switches can be designed. 

In addition to the descriptive treatment 
of electric motors the author devotes space 
to the all-important question of motor appli- 
cation. Here the problem of matching motor 
characteristics with those of the load are 
discussed at length. 


Synchronous Machines 


Syncuronous Macnines: THEORY AND 
Perrormance. By Charles Concordia, 
analytical engineering dept, General Elec- 
tric Co, Schenectady. 224 pp, 6x9, $5.50. 
John Wiley and Sons Inc, 440 Fourth Ave, 
New York 16, N.Y. 


This book is for those engineers directly 
concerned with the prediction of machine 
performance. The author develops the fun- 
damental circuit theory of the transient 
performance of synchronous machines. Then 
(Continued on page 188) 
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List 


No pressure is transmitted to the stuffing box 
of a Chapman List 960 when the valve is in the 
open position...you can always repack it 
easily, fast, without stopping the flow through 
the valve. What’s more, it’s a tougher — more 
rugged — valve that reduces many other main- 
tenanc? problems. 


Take for instance, the wedge faces — they're 
hardened to 800 Brinell by the exclusive 
Malcomizing process to give peak wear resist- 
ance. Seat rings, too, have unusual wear-resisting 
and non-galling characteristics. And, in addition, 
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‘stem inside ‘screw type. 


recent design changes have resulted in stem and 
wedge gate connections 50% strongerthan before. 


Write today for detailed technical information. 
The Chapman List 960 is available in sizes from 
Y%'’ to 2”, either metal to metal or gasketed joint. 
Rising stem with yoke (as illustrated) or rising 
For pressure range * 
2000 Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
For higher pressures specify List 990. 


The Chapman Valve 
Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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Mark Twain Had the Answer 


You remember a few months back I promised you an immortal essay on 
spring cleaning. Well this piece isn’t quite what I had in mind at the time, 
because what I’m going to say wasn’t really my idea. Mark Twain, for one, 
said it in his beloved book “Tom Sawyer.” 


You remember the time when Tom was faced with the job of whitewash- 
ing his aunt’s fence when he would much rather have gone fishing. And you 
; remember how despite this, Tom put on a convincing show of enjoying 
himself with the result that his friends, who had wandered by to mock, 
began to feel that there was some special privilege in whitewashing the 
fence. So those friends soon joined Tom in his labor (and Tom in a typi- 
cally American way made a tidy profit by selling the privilege of white- 
washing his aunt’s fence). . 


That “Tom Sawyer” spirit is still around today. You know what happens 
in any American town When one man in the block paints his house; pretty 
soon everybody else gets busy until it looks like a new street. 


And that same “Tom Sawyer” spirit can do wonders in the plant. I’ve 
seen it happen time and again. . . . I’ve seen sloppy plants with slouching 
maintenance crews change almost overnight just because one man would 
calmly but deliberately start putting his cigarette butts in the proper recep- 
tacles, cleaning his tools whenever he was finished using them and in his 
spare moments start touching up little paint jobs here and there. 


You know what they say about hogs, they aren’t naturally dirty . . . it’s 
just the way we keep them. The same thing goes for people. 


Sloppy maintenance is an insidious, contagious disease that can slowly 
eat the heart out of a good plant. But good maintenance can be like a 
revolution, sweeping everyone in the plant along with the spirit. 


All it takes is one man, courageous enough to make an example of himself 
by doing instead of talking. And come to think of it, that same spirit might 
help a lot more of the world’s problems . . . because every movement, good 
or bad, has started with just one man. And that man can be the lowest man 
in the plant. Lincoln was once a grocery clerk. and Jesus Christ a carpenter. 


Engineer 
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Dowell Service increased water output 100%! 


Other recent Dowell jobs: 


Water wells need cleaning, too. This 
company has a 33-year-old well in 
which volume had been cut by scale 
incrustation and corrosion deposits on 
the well screen, pump, tubing and on 
the face of the producing formation 
itself. Dowell Service quickly removed 
these deposits in a few hours without 
removing the pump and column. 
Water production was increased from 
64 to 135 g.p.m. with a drawdown 
decrease of 27 feet. 


Dowell Service may be the answer to 
-your cleaning problem. Profit-stealing 


deposits in steam generators, con- 
densers, gas washers, water lines. . . 
in hundreds of different types of 
process equipment . . . can be removed 
chemically. Dowell engineers fill the 
equipment with liquid solvents that 
flow wherever steam and water go and 
are designed to remove the deposits in 
a few hours without dismantling. 


If you have a cleaning problem ...a 
place where deposits are causing a 
maintenance headache . . . call Dowell. 
Skilled cleaning engineers are available 
for consultation at no obligation. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SULyIDIARY OF THE DOW CHEMICAL COMPANY 


Kansas City 8 
Wichita 2 
Okiahoma City 2 


Houston 2 
New Orleans 12 
Ft. Worth 2 


port 69 
Anniston, Alabama 


Long Beach, Ockland, Casper: Dowell A 


Bubble Cap Columns cleaned for large 
refinery. Cleaning so successful that 

e eng s plan to make 
Dowell Service an annual job. 


Two Blast Furnace Gas Scrubbers 
cleaned in 8 hours. 48 hours apiece 
required when cleaned mechanically. 


A 3,000 Horse-Power Stirling-type 
boiler and economizer were both 
cleaned in a single operation requiring 
only 24 hours. 


e 

| 

F 

4q 

| 

2 

New York 20 Buffalo 2 Mt. Pleasant, Mich. 
Boston 16 Cleveland 13 Hamilton, Ohio 
Philadelphia 2 Pittsburgh 19 Charleston 27, W. Va. i: 

\ Wilmington 99 Chicago 2 Borger, Texas 

Atlanta Louisville Lafayette, La. 

A SERVICE ORGANIZATION 
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Get positive protection 
with Strong’s Combination 
Separator and Trap! 


Spray cuns, air chucks, fixtures and 
cher air-using equipment, must be 
kept free of water and oil for best 
results. Strong’s Combination 
Separator and Trap will completely separate all liquids 
from air (or steam) and automatically discharge them. 


CHECK THESE FEATURES: 


* Highest operating efficiency; 

* No cleaning required; 

*Copper-clad steel float (stainless steel at additional cost); 
* Anum-Metl seat and disc—guaranteed leakproof for one year; 
* Sizes from Y2 to 1% inches, screwed; pressures to 250 psi. 


Other products in the complete STRONG Steam Specialties 
line include steam traps, strainers, separators, pressure 
regulators and continuous blow-down valves. For complete 
information, write for your copy of our new Catalog 
68-P today, or see one of our over 200 distributors. 


STRONG, CARLISLE & HAMMOND COMPANY 


Men 


Beg Trode Mork 


ae 1392 West 3rd Street 
® oie Cleveland 13, Ohio 


Reducing Valve Inverted Bucket Trap Air or Vent Trap 


More EQUIPMENT NEWS 


Begins on page 160 


loaded bypass valve, set to bypass the 
liquid back to pump when pressure reaches 
40 psi. 

Filter cylinder assembly consists of 
transparent high-temperature lucite with 
stainless-steel fittings. Clear visibility of 
the lucite allows full observation of entire 
filtration operation. Filter cylinder holds 
less than 1 pint of fluid, all completely 
recoverable. 


Setheo, 105-07 150 St, Jamaica 4, N.Y. 


For more data on these items, use post cards, 
pl69. Identify request with P and number 


HAND-HOLE GASKETS P738 
Designed for surfaces that are rough or 
uneven, and subject to considerable ex- 
pansion and contraction, the Pars asbestos 
gasket holds steam, air, water, ammonia, 
and various other acid and alkali chem- 
icals. Standard sizes have flanges 3/16 in. 
thick and 7/16 in. wide, and inside di- 
ameters from 2% to 18 in. Special gaskets 
of larger sizes and square or oval gaskets 
can be made to order. 
Lawton H Parsons, c/o J P Eldridge 
Advertising Co, 1015 Packard Bldg, 
Philadelphia 2, Pa. 


LAUNDRY-WASHER CONTROL P726 

Bulletin 723 laundry-washer control 
panels contain the necessary control equip- 
ment to perform the reversing and dwell 
function. They provide four reversals per 
minute with an adjustable dwell period. 

Panels are supplied for 2-wire control, 
operated from a maintained contact push- 
button, or 3-wire control, used with a mo- 
mentary contact pushbutton. Dwell point be- 
tween reversing periods is adjustable from 
\% to 10 seconds. 


Allen-Bradley Co, Milwaukee 4, Wis. 


SANDING WHEEL P753 

Brush-back sanding device attaches to 
any rotating shaft for sanding and finish- 
ing curves and contoured surfaces. Model 
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e SPRINGFIELD eMONETT e LEBANON 
e ELDORADO SPRINGS, Mo. 


let Choice for 16 Years 


1934-2 Union “L” Type 265 HP Springfield 

1940-1 Union "L” Type 265 HP Springfield 

1945-1 Union “H”’ Type 533 HP Springfield 

1946-2 Union “H” Type 603 HP Monett 

1946-2 Union “‘H" Type 323 HP Lebanon 

1946-2 Union “‘H” Type 323 HP Eldorado 
Springs 


H ERE is a running account of Union Boiler installations in 4 milk © 
Mad plants of Producers Creamery Company, Springfield, Mo.—an area 
believed to be the heaviest milk producer in the United’States. Producers 

in 1928 at Springfield, Mo. handled only 100,000 pounds of milk per 
day for 1000 farmer patrons. Today, they operate milk plants at Spring- — 
field, Monett, Lebanon and Eldorado Springs, Mo. with a combined ~ 
capacity of 2,150,000 pounds of milk daily for some 10,000 patrons. 
An official of this company says ‘Having had experience with the two 
Union Boilers installed in the Springfield plant in 1934, we purchased 
eight more of them for Springfield and the three new plants. This 
should give anyone a pretty good idea of our opinion of Union Boilers.” 
Union Boilers, once introduced, are “practical Economists’’ on any cost 
sheet. Consult with Union engineers before you select steam generating 
equipment. More than a half century of boiler design and construction 
will go to work for you. 


UNION IRON WORKS . . . Stuce 189 


373 CASCADE STREET - ERIE, PENNA. ii 
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BOILERS PROCESS EQUIPMENT FABRICATED STEEL 
7 


Up to speed without a falter: This 
300 hp. Troy Duplex Steam Engine 
brings a positive displacement blower 
up to speed smoothly, dependably, 
without jolts or surges. The constant 
torque characteristic of the engine is 
also ideally suited to this load. 


Which Do Gow Need? 


If your drive needs any or all of these five characteristics, the modern Troy 
Steam Engine is indicated. Send us your drive requirements and steam con- 
ditions, and ovr engineers will be glad to recommend the right type and 
size Troy engine to meet your needs. 


Send for Bulletin 306 


> Troy Engine & Machine Co. 


Power Equipment Division 
2508 RAILROAD AVENUE + TROY, PENNSYLVANIA 


More EQUIPMENT: NEWS 


Begins on page 160 


350 R is particularly recommended for 
portable electric drills and flexible shafts 
because it is lightweight and compact. The 
sander has eight replaceable brushes fast- 
ened to it. They back up and cushion 
eight strands of abrasive cloth, 1 in. wide, 
unwinding from a single core. As the 
wheel rotates, the abrasive strips mold to 
the contour of the work piece with a paint- 
brush action, and finish wood, metals, com- 
positions, and other materials requiring 
abrasive operation. When the wheel ro- 
tates at normal speed it delivers 14,000 
sanding strokes per min. 

Merrit Products, Inc, 4023 Irving 
Place, Culver City, Calif. 


For more data on these items, use post cards, 
pl69. Identify request with P and number. 


LIQUID INDICATOR P731 
Rapid, accurate check on refrigerating 
liquid level can be made in the field by 
service and operating mechanics with the 
new Cee-Kleer sight-gage liquid indicator. 
Combined with a sight-gage dryer, 100% 
cleanable and refillable, using a depth 
filter at the outlet side of the dryer to be 
free of pressure drop, the service me- 
chanic can determine excess oil quickly and 
purge off as much as needed. Magnifica- 
tion of the stud in the center of the liquid 
indicator gives a full 360-deg visibility, 
according to its manufacturer. 
Cee-Kleer Products Co, Cincinnati 10, 


SPLIT-CORE AMMETER 

Sensitive ammeter designed for easier 
and precise readings on small appliances 
and motors of %4 horsepower or less. 
Three low-current ranges now available in 
Model A-30 instrument: 0-1 amp, 0-2.5 amp, 
0.5 amp. 

Split plug shown above does not in- 
crease sinsitivity, but facilitates snap-on 
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PACKAGED UNIT 


This complete packaged Fisher Teflon V-Ring Con- 
version Kit converts a standard Fisher stuffing 
box unit to Fisher Teflon V-Ring Packing. It offers 
prompt service, guarantees a true fit and insures 
damage-free delivery. Fisher Teflon V- 


When ordering, be sure to furnish the valve Ring Packing is fur- 
serial number found stamped on the patent plate nished as standard 
attached to yoke or body. on new Fisher Dia- 
phragm Motor 


* Teflon is the tradw name of E. 1. DuPont de Nemours & Co. Val 
gives. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa 


WORLD LEADER IN THE MANUFACTURE OF PRESSURE REGULATORS 
AND IN RESEARCH FOR BETTER PRESSURE CONTROL 
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VENTURI TUB 
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1. Steel plate tube with cast iron 
throat section for measurement 
of clear water, air or gases. 


2. Cast iron Venturi Tube with hand 
holes and cleaning valves at main 
and throat sections, for municipal 
sewage and trade wastes. 


3. Cast iron Venturi Tube with flat 
invert and single cleaning valve 
at main and throat sections. Spe- 
cifically used for sludge. 


4. Cast steel or cast iron Ven- 
turi for hot or cold water and 
adaptable for boiler feed high 
pressure service. 


—- makes Venturi Tubes for measuring 
cold water, raw sewage, trade waste, sludge, 
process liquor, boiler feed, air and gases. 

These tubes come in many sizes and different 
designs, some of which are pictured above. This 
means there’s a particular tube to fit specific needs. 


Write, stating your Venturi Tube requirements, to Simplex Valve 
& Meter Company, Dept. 7, 6780 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


COMPANY 


VALVE AND 
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More EQUIPMENT NEWS 


Begins on page 160 « 


current readings of equipment having 
sealed double-conductor electric cord. 
When plugged in between equipment being 
checked and outlet, it separates conduc- 
tors instantly without touching wire. 

Pyramid Instrument Corp, 49 Howard 
St, New York 13, N. Y. 


For more data on these items, use post cards, 
pl69. Identify request with P and number. 


TRANSFORMER UNIT P723 

A number of improvements in the CSP 
line make the transformer simpler, smaller, 
and easier to ship and service. Number of 
doors and padlocks required to lock up 
the unit have been reduced so two pad- 
locks now lock up four doors on front. 
The auxiliary compartment on the rear 
is eliminated. Potential transformers are 
now of the draw-out type to make fuse 
changing more convenient. 

Arrester bracket is now welded to the 
tank on the high-voltage side to lower the 
profile. This improves the appearance and 
makes the arrester more stable. Removable 
frame formerly required for shipping has 
been eliminated by building the braces 
inside. It is no longer necessary to store 
these frames in anticipation of future re- 
location of the unit. 

All standard ratings are now Sealedaire, 
permitting elimination of auxiliary com- 
partment. This leaves more of the tank 
wall available for cooling and reduces 
floor-plan dimensions. 

Westinghouse Electric Corp, Box 
2099, Pittsburgh 30, Pa. 


TACHOMETER P732 
Three-range, single-head, fixed-installation 

tachometer indicator for speed measuring 

applications, Series 42P, gives a particu- 

larly wide measuring range. Simple ro- 

tation of the indicator range knob selects . 

one of three speed ranges covering from 

40 or 50 to 1, based on readings down 

to 1/10th full scale of lowest range. Scales 

can give direct reading in any unit, such 

as rpm, fpm, in. per sec. The meter, with 

ordinary open wires, can be located up to 
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10 YEARS FROM TODAY 
YOU WILL BE GLAD YOU INSTALLED A 


WICKES 


In 10 years or 20 or even 30 years, your WICKES 
Boiler will stiil be going strong. For almost a century now, 
The Wickes Boiler Company has been leading the field in the 
manufacture of efficient high-pressure water tube boilers that are 
really built to last. Throughout the world, industries that depend on 
steam have learned by long experience that they can depend on 
WICKES Steam Generators. The Type S 2-Drum Boilers shown 
here have found wide acceptance in the chemical processing 
industry because they are adaptable to any standard method 
of firing —oil, gas, single retort underfeed or spreader stoker. 
Each of these Type S Boilers is capable of delivering 35,000 Ibs. 
of steam per hour. And the low head design makes them 
especially practical where space is limited. WICKES can fill your 
requirements for steam generators up to 250,000 Ibs. per 
hour and 9530 Ibs. per square inch. If you have a boiler problem, THE WICKES BOILER CO. 
our knowledge anc! experience is available to you without SAGINAW, MICHIGATS 
obligation . . . write today for descriptive literature on DIVISION OF THE WICKES CORPORATION 
WICKES’ complete line of steam generating equipment. RECOGNIZED QUALITY SINCE 1854 
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SALES OFFICES: Atlanta * Boston * Chicago * Cincinnati * Denver 
Detroit * Houston * Indianapolis * los Angeles * Milwaukee * New York City * Pittsburgh * Sagi * Son Fronci: * Sen Jose 
Springfield * Seattle * St. Lovis * Tulsa * Mexico City * Buenos Aires * Manila * Havana * Montevideo * San Juan, P.R. * Victoria, B.C. 
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This True Ball Joint Makes the Difference 


Why? The answer is easy! It’s because Darts 
are made with greater care. 

Take the joint, for instance! Both seats are made of resistant 
bronze; both are swaged into place under great pressure — per- 
manently interlocked with the ends. And both are precision 
machined, then carefully spherically ground to give very wide, 
near perfect contact. 

Finally — to protect the seats, give extra strength — ends and 
nut are made of practically indestructible, air-refined, high test 
malleable iron. 

Little wonder Darts are drop-tight 
without excessive wrenching. No wonder 
you can use them again and again. S 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 


Y 


Mi 


More EQUIPMENT NEWS 


Begins on page 160 


1000 ft from the head without materially 
affecting calibration. Selecting wrong 
range or other overspeeding will not dam- 
age the indicator. 

Metron Instrument Co, 432 Lincoln 
St, Denver 9, Colo. 


For more data on these items, 


use post cards, 
pl69. Identify request with P 


and number. 


OIL CONDITIONER 

Unit is specifically designed for small- 
batch clarification of used hydraulic, lu- 
bricating, run-in and transformer oils. Both 
insoluble and soluble impurities are re- 
moved by unit combining a cartridge filter 
for removal of metal, gums, tars, residues, 
soot, carbon, dirt and sand, and a vaporizer 
for extraction of free and emulsified water, 
fuel dilution, air, gases, etc. 

Advantages are simplicity, convenience 
and economy in purifying turbine, circuit 
breaker, transformer, vacuum pump, cable, 
compressor, hydraulic and_ refrigeration 
oils to “like new” condition. Over-all di- 
mensions of the 25-40 gph oil conditioner 
are 54-in. wide, 42-in. deep and 37-in. high. 
Filtration Div, U.S. Hoffman Machin- 
ery Corp, 219 Lamson St, Syracuse 6, 
N. Y. 


INDICATOR HOLDER P750 

Magnetic base holder of nonbreakable 
molded plastic 1% in. wide, 4 in. long, 
and 15 in. high, has steel parallel ribs 
2%x%x\% in. for magnetic contact sur- 
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Jee you in your . planning 


Remember—e beiler alone, or combust’on 
equipment alone, gewerate: steam. 
tmkes boiler plas equipment FUEL two 
make the system produce. And how wel! 
the elements are mated decides how well 
and how economicelly your new installation 
will operate, 

In the fuel must 
he freed to the inssallasion. Bur in a NEW 
installation, you may be able to fx the eqwip- 
ment to the most desirable fuel—with a saving 
in money and a boost in output. The Beacon 
Combustion Service Man will te glad to 
review possibilities with you. 

FOR EXAMPLE: Pre-selection of fue! will 
let you provide proper: combastion space, 
grave design, etc., that may permit the com- 
pletely efficient use of lower-cost fuel, 


NOTE TO COAL DEALERS: 


FOR EXAMPLE: Carefal study of available 
coals may bet you modify installation dezails, 
and Ge che system (@ utilize any of several; 
types, with high your] 
sonrce of supply as hedge against! 
emergencie®, 

FOR EXAMPLE: Addition of such iverss aa 
draft gages, and motorized control, 
meters, or similar eqeipmeént may frequently | 
be justified many Gmes over by the increase! 
in efficiency, 


We can’t point ovt the possibilities — 


these merely suggest a few. Buc a conference ne 


with the BJC.S. Man will give you all informa 
tion oa available fuels, plus reports on the 
expericnce of other engineers with equip- 
meot, chat will help you make a smart decision, 


any of yoxr comusercial or 


industrial 
castomers or prospects have « p-oblem like this, your BCS. Man will be glad: 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH BOSTON 


NORFOLK 


CHICAGO 


CLEVELAND 
PHILADELPHIA 


DETROIT 
SYRACUSE 


NEW YORK 


For New England: New England Coal & Coke Co., For Export: Castner, Curran & Bullitt, Inc. 


Lelp pow get MORE from your 

feel. Available at mo cog: or 
obligation in covered by 

BEACON 
Ss < 
Sacins 


Direct saving of cooling water expense returns to you 
the cost of a Niagara Aero After Cooler 


in less than two years. 


How to Get 


Drier Compressed Air: 


It prevents many troubles and saves 


much expense 


@ NIAGARA AERO AFTER 
COOLER cools compressed air 
or gas below the temperature of 
the surrounding atmosphere. 
Therefore you get no further con- 
densation in your lines. You save 
much in repairs to pneumatic 
tools and equipment; you save 
much interruption to production; 
you save water damage in paint 
spraying, in air cleaning, 
process where compressed air 


in any 


comes in contact with your mate- 
rials or parts in manufacturing 
(sand blasting, for example). 
Niagara Aero After Cooler 
uses evaporative cooling, saving 
95% of your cooling water con- 


sumption. This saving quickly 
returns the cost of the equipment 
to the owner or makes extra cool- 
ing water available for other 
processes. 

The Niagara Aero After Cooler 
produces compressed air with 
30% to 50% less moisture than 
by ordinary cooling methods. 
Other Niagara equipment pro- 
vides bone-dry air for processes 
requiring it. 

If you have an air problem 
or a cooling problem, a Niagara 
engineer probably has an answer 
that will improve your process or 
save you operating or mainte- 
nance expense. 


Write for Bulletin 98 


NIAGARA BLOWER COMPANY 


‘ Over 35 Years Service in Industrial Air Engineering 


Dept. P, 405 Lexington Ave. 


New York 17, N.Y. 


Experienced District Engineers in all Principal Cities 


(Advertisement) 


More EQUIPMENT NEWS 


Begins on page 160 


face on bottom of unit. A magnet release 
of helical design, fingertip-operated, con- 
nects to the bottom. At the top of the 
unit is a 4in. post with ball stem pocket 
and locknut construction. Set includes ac- 
cessories for accommodating all stem-type, 
hole-type and lug-box indicators so all 
dial indicators can be held in place. 
The desired dial indicator is attached 
by a suitable adapter to the magnetic face 
folder and the unit placed to bring the 
dial contact point into position for test. 
The unit bottom is designed so it can be 
mounted on flat, round or curved surfaces, 
or even on a shaft or pipe. 
Enco Mfg Co, 4522 W. Fullerton Ave, 
Chicago 39, Ill. 


For more data on these items, use post cards, 
pl69. Identify request with P and number. 


GLASS FILTER P754 
Replaceable air-filter unit can now use 
the Glasfloss Roll-Pak made up of long 
fine glass fibers having low air resistance, 
high filtering efficiency, and moistureproof 
fire resistance for filter medium replace- 
ment. Roll-Pak is made up in standard- 
size rolls 40 in. wide and 10 ft long in both 
1- and 2-in. thicknesses. It is packed five 
rolls to the carton and provides air-filter 
coverage of 167 sq ft. All that needs to be 
done is to roll out the material, cut to size 
and place between screens. 
Glasfloss, 155 E. 44th St, New York, 
N. Y. 


VOLTAGE REGULATOR P724 

Latest development in connection with 
the Regulex rotating amplifier-type gen- 
erator voltage regulator is the voltage 
measuring and control panel that has no 
moving parts or electron tubes, This static 
regulating equipment is built in stand- 
ardized panel sections, which can be 
mounted either in a convenient cubicle or 
in switchgear units. It consists of a com- 
pensating unit for reactive current division, 
stabilizer panel, static voltage-measuring 
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BRANCH OFFICES 


BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 


BUFFALO, N. Y. NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 


CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 
WILMINGTON, CAL. 


PROTECT 
‘STEAM and AIR RODS 
AGAINST WEAR 


ANCHOR 
“SECURITY WEDGE’ 
PACKING 


SECURITY WEDGE packing is an ideal combination fabric and metallic packing 


for reciprocating steam and air rods, steel and cast iron plungers. The metal wedge 
forms a perfect anti-frictional metallic surface against the rod or plunger. The 
ti gmental wedge center is surrounded by a substantial asbestos cloth 
channel, to which it is securely fastened. The asbestos channel insures to the finished 
packing the resiliency to hold the metallic member in proper contact with the mov- 
ing rod at all times. This packing can be supplied in either ring or spiral form and 
can be depended upon to give long service with low friction and without wear to 


the rod on which it is used. 


Recommended for the following: Piston rods of high speed and Corliss engines, 
large and small valve stems, expansion joints, oil rods, plungers, steam h $, 
shotgun feeds, stock pumps in paper mills and for all other stuffing box require- 
ments where a good grade of semi-metallic packing is required. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL 


PURPOSE 


if 
4 


CONDENSATE 
METERS 


will TELL you where your steam went! 


As fuel costs climb, it is imperative that you know the amount of 
steam used by each building, department or process. Install econom- 
ical, accurate ADSCO Rotary Condensate Meters wherever all the 
condensate can be recovered .. . in either vacuum or gravity systems. 
Thousands are already in use ... in heating systems, hot water heaters, 
cooking equipment, laundry equipment, unit heaters, blast coils and 
heat exchangers of all kinds using steam as the heating medium. 


ACCURATE WITHIN 1% The ADSCO Condensate Meter is 


accurate to within 1% for all rates of flow from zero to 150% 
of rated capacity. 


LOW INITIAL COST Simplified design and standardized con- 
struction result in an installed cost below other types of meters. 
EASILY INSTALLED No elaborate 

piping required. Manifold is avail- acity| Dimensions (Inches) 
able so that connections can be 
correctly located before actual in- [per Hour) Height) Width | Depch 
stallation. 


250 11% 123% 85% 34 
EASILY SERVICED Disassembly soo | 11% | 12% | 10% | 41 
for inspection or cleaning is simple 730 | 17% | 16% | 10 | 70 
and easy. With manifold, meter | 


can be removed without disturbing |-—— 
. . . ? 7 


Available in seven sizes from 250 to 12,000 ome — 
/bs. per bour. For further information mail 12000 31 31% | 27% | 453 
the coupon. There is no obligation. 


AMERICAN DISTRICT STEAM CO., INC. 


Please send Bulletin 
No. Z-45-80 completel NORTH TONAWANDA, N. ¥. 
describing the ADSCC 
Condensate Meter. 


Name 

Please have represent- 

ative call. 
Title— 

Please quote price 
and delivery on ADSCO 
meter of Company 

250 0 500 

750 1500 Address 7 

3000 6000 
12000 Ibs. per hour City Zone —__—. State 


More EQUIPMENT NEWS 


Begins on page 160 


circuit, a battery excitation switch and 
resistor, and a damping transformer as- 
sembly, mounted from top to bottom in 
the cubicle. 


Knob on front of reactive compensating 
units adjusts the autotransformer, while 
reactors and other units are mounted on 
rear of panel. Stabilizer panel consists 
of transformers giving rate of change sig- 
nal, capacitors and resistors. It operates 
to compensate for the time delay, inherent 
in machine fields, due to the inductance 
of the field. 

The Regulex exciter as a regulator is 
quite versatile when applied to the control 
of synchronous machines. Standard ele- 
ments are available not only to control 
voltage, power factor or current, but also 
to prevent over- or under-excitation. 
Allis-Chalmers Mfg Co, Milwaukee, 


is. 


For more data on these items, use post cords, 
pl69. Identify request with P and number. 


FORGED-STEEL GAGE VALVE P704 
Identical in design detail to this firm’s 
gage valves with female connections on 
both ends, this unit has a male inlet and 
female outlet. Valve needs no nipples when 
hooking pressure gages to pressure tubing 
or casing, nor for other connections. Male 
inlet serves as nipple. Wall thickness of 
inlet is extra heavy for high pressures and 
gives greater protection against breaking off 
or rupture. Globe design is designated as 
Fig. 152J, angle as Fig. 153J. Ratings are 
4000 Ib at 150 F or 600 Ib at 750 F. Valve 
size is Y in. 
Edward Valves, Inc, East Chicago, Ind. 


SCREW DRIVER P742 
Pistol grip screw driver has been added 
to the ED portable electric-tool series. It 
is available in speeds of 500, 800 and 1000 
rpm, in all straight and 25-deg-angle mod- 
els, and 660 and 880 rpm in right-angle 
models with positive kickout and double 
slip clutches. 
Independent Pneumatic Tool Co, 175 
N. State St, Aurora, Ill. 
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In many installations, valves and dampers often cause serious situations 
because they are in “out-of-the-way” places. When such equipment is 
to be operated automatically, Johnson temperature control apparatus 
is engineered for dependable results, regardless of its location. For 
manual operation, exactly the same types of Johnson valves and dampers 
can be installed at inaccessible locations and connected to Johnson 
switches placed at suitable remote points. 

Valves and dampers may be positioned for partial flow or they may 
be opened or closed, depending upon the type of Johnson switches 
selected. 

For partial flow conditions, a turn of the knob on a Johnson “Pilot 
Type” Gradual Switch changes the pressure in the small compressed 
air liné leading to a Johnson pneumatic valve or damper, and operates 
such equipment, easily, from a remote point. Here, also, is a manual 
means of readjusting remotely placed thermostats and humidostats or 
to reset Johnson Pilot Positioners, obtainable as an auxiliary feature 
on Johnson valves and damper operators to insure accurate, steady, 
partial flow. 

Other Johnson switches, such as Three-way Pneumatic Push-button 
and Lever-handle types, provide two-position, “open-closed,” action for 
pneumatic dampers or diaphragm valves. Important applications of 
switch control are found in connection with modern heating and ven- 
tilating installations which require the operation of remote and inac- 
cessible dampers and valves from a central switchboard, conveniently 
located for those in charge of plant operation. 

Johnson switches, like all Johnson apparatus, are neat and practical 
—engineered to assist in working out modern controlling and operat- 
ing problems. Call a Johnson engineer from a nearby branch office. 
JOHNSON SERVICE COMPANY, Milwaukee 2, Wisconsin. Direct 
Branch Offices in Principal Cities, 


ilomatic and 
JOH N S0 ir Conditioning C0 NTROL 
DESIGN MANUFACTURE @NSTALLATION SINCE 1885 
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FEATURES 


Enclosed ‘shaft-through’ governor 

Fast acting hand speed changer 
Improved spark proof emergency stop 
New convenient hand valve position 
Easily removed governor valve and 
seat 

Removable perforated metal steam 
strainer 

Large bearing oil reservoirs 

Large finned-tube oil coolers 
Magnetic oil-drain plugs 

New type split oil rings 

Corrosion resistant carbon packing 
cases 

Chrome plated shaft under carbon 
rings 


MURRAY 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


188 


MURRAY 


TYPE H 


MECHANICAL DRIVE SINGLE 
STAGE STEAM TURBINE 


Combining a host of new improve- 
ments plus time tested features, the 
Murray Type H offers extra-value 
in a medium size machine. With a 
range of 50-200 H.P., depending 
upon speed and steam conditions, 
it is offered with either a 16 or 20” 
diameter wheel. 3” or 4” steam in- 
let sizes available. Steam conditions 
up to 600%, 750° and back pres- 
sures up to 150% can be used. 


Write today for full details. 
IRON WORKS COMPANY 
BURLINGTON, IOWA IOWA 


More BOOKSHELF 


the general equations developed are applied 
to the calculation of transient short-circuit 
currents and torques, steady-state power, 
torque and current; both in synchronous 
operation and during starting. Further 
application of the equations are made in 
the calculation of voltage disturbances oc- 
casioned by sudden application of load. 
Emphasis is on the rigorous mathemat- 
ical development and on obtaining a fun- 
damental physical understanding of the 
behavior of synchronous machines. Thus 
the reader is equipped to extend the theory 
as he needs it and to attack new problems. 


Cope ror Pressure Pipinc, ASA B31.1- 
1951. Sponsored by ASME. 101 pp, 8%x11, 
illus, tables, paper, $3.50. American So- 
ciety of Mechanical Engineers, 29 W 39 
St, New York 18, N.Y. 


Begins on page 172 


To bring this Code in line with current 
practice most of the text of the 1942 edi- 
tion has been revised and much material 
added. For example, revised “Lists of 
Material Specifications” contain a number 
of new specifications and the latest effec- 
tive dates of existing ones. Tables of 
allowable stresses include values for new 
material; ambiguous or conflicting require- 
ments have been clarified. Pressure-tem- 
perature ratings of Supplement 1 of “Stand- 
ard on Steel Pipe Flanges and Flanged 
Fittings” have been adopted; there are 
provisions for pressure-seal valve bonnets 
and welded bonnets. 

Contents include power, gas and air, oil, 
district-heating and refrigeration piping 
systems; fabrication of pipe hangers, sup- 
ports, anchors, sway bracings, vibration 
dampeners and pipe joints other than 
welded; expansion and flexibility provi- 
sions; welding of pipe joints; welded 
branch connections and fabricated or cast 
specials; materials—their specifications and 
identification. Every engineer who designs, 
selects or purchases pipe should have a 
copy of the Code on hand. 


How to Run a Larue, 50th edition, 8%x 
5%, 128 pp, 350 illus, paper 25c, imitation 
leather, $1. South Bend Lathe Works, 
South Bend 22, Ind. 


Reference source for skilled machinist 
and textbook for student has 11 chapters, 
written in nontechnical language. It covers 
items such as correct installation and level- 
ing of the lathe, grinding cutter bits, turn- 
ing, boring, thread cutting, taper turning, 
drilling, reaming, tapping, machine-ability 
ratings, and cutting speeds for steels. 


Basic THermMopyNnamics (1951). By C L 
Brown, asst professor of mechanical engi- 
neering, Purdue University. 266 pp, illust, 
tables, 6.4x9%4, $4.50. McGraw-Hill Book 
Co, 330 West 42nd St, New York 18, N.Y. 


A short course for engineering students 
who have had an elementary course in 
power plants. The number of pages show 
that thir book is intended for quick, brief 
treatment of the subject. Because of pre- 
requisite in heat power instruction, the 
book includes no descriptive material of 
heat power machinery, confining itself 
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ONE LOOK IS WORTH 


1,000 GUESSES 


See for Yourself How the 


PERMUTIT DEAERATOR 
Removes All Oxygen and CO, 


This transparent model of Permutit’s Deaerating 
Heater is a perfect picture of the operating ease 
and efficiency of the real unit it represents. Here 
are a few of the reasons why many engineers call 
it the best equipment for deaerating boiler-feed 
make-up water: 

The Permutit Deaerator recovers waste heat 
economically, prevents corrosion of feed lines, 
stage heaters, economizers, and boilers, and is 
itself corrosion-free. It operates noiselessly and is 
adaptable to varying steam pressures. Above all, 
its simplicity of design insures a minimum of ex- 
pense and attention for maintenance. 

Write for full details to The Permutit Com- 
pany, Dept. P-7, 330 West 42nd Street, New York 
18, N. Y., or to the Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 


1. First sTaGE. Cold water, entering here, is 
heated almost to steam temperature by spraying 
it through steam. This removes 95% of the oxy- 
gen. The water then travels downward through 
the pipe toward the second stage. 


2. sECOND STAGE. Here the partially deaerated 
water is intimately mixed with steam entering 
through the scrubber. Violent boiling and vigor- 
ous scrubbing is assured for both light and heavy 
loads, and deaeration is completed. 


3. The steam from the scrubber travels upward 
and enters the first stage of the heater, where it 
partially deaerates incoming water. The remain- 
ing steam is then vented to the atmosphere. 


4. Here the completely deaerated water settles 
and may be drawn off. Ample water storage space 
is provided below the water control level. 


Water Conditioning Headquarters /\\ for Over38 Years 


| 
| 
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for tank cleaning, fire 
lines, boiler feed, general service. 


These are the pumps marine and in- 
dustrial engineers count on for high ef- 
ficiency operation with minimum steam 
consumption. Matched pump, turbine 
and governors are engineered in one 
compact, lightweight assembly with all 
parts made to gauge and replaceable 
without fitting. Rigid one piece steel 
casing and heavy shaft with ample clear- 
ance prevent damage from dry opera- 
tion. High pumping efficiency combined 
with high speed, two-bucket row tur- 
bines conserve steam. Check, now, on 
all the features that make Coffin the 
leading choice for tough pumping jobs 
in every industry! 


Ask for free FILE FOLDER 


the new Coffin File Folder 
on Turbo Pumps is completely 
illustrated and contains all 
the facts, operating dota 
and specifications needed 
for general industrial, ma- 
rine, and railroad pumping 
applications. Call or write 
for your copy, todayl 


324 SOUTH DEAN STREET 
ENGLEWOOD, NEW JERSEY 


* HEADS TO 2400 FEET 
LIQUID TEMPERATURES 
TO 300°F 


FAST SERVICE... 
Everywhere! 
Coffin service is rapid, com- 
plete and economical. Stand- 
ard parts fitting all models are 
in stock at all times at the 
factory and with your Coffin 
representative. The Coffin Ex- 
change Plan assures “same 
day” shipment of a factory- 
guaranteed rebuilt 


mostly to the theoretical aspects. The book 
emphasizes steady-flow processes but also 
discusses nonflow types. 

Special formulas have been avoided, with 
each problem considered as a variation of 
a general case. The numerical examples 
incorporate detailed analysis of the prob- 
lems, rather than routine applications of 
formulas. In addition to basic theory, the 
book shows its application to heating and 
cooling, compressors, pumps, expanders, 
vapor-power cycles, gas-power cycles, refrig- 
eration, nozzles and mixtures of gases and 
vapors. The book ends with a brief chapter 
on heat transmission. 


Hanpsook oF Power Resistors. By H F 
Littlejohn Jr of Ward Leonard Electric Co. 
195 pp, 5x7'%-in., $3. Published by Ward 
Leonard Electric Co, Mount Vernon, N.Y. 


This book is designed to cover the field 
of power resistors from their practical 
construction to application and perform- 
ance characteristics. Following the in- 
troductory chapter, dealing with funda- 
mental definitions, standards, functions and 
calculations applicable to power resistors, 
the author discusses construction and later 
selection, 

Various-type power resistors are covered, 
from the low-wattage vitreous-enameled 
wire-wound to high-current ribbon-wound 
types. Data on the performance and appli- 
cation of each type is included. The author 
includes information on selection, standard 
stock types and sizes, along with steps in 
manufacturing vitreous-enamel resistors. 

NEMA resistor standards are reproduced 
along with basic definitions needed in the 
intelligent application of power resistors. 


AmericAN STANDARD MALLEABLE-IRON 
Screwep Firtines, 300 1b, ASA B16.19- 
1951, 12 pp, 84x11, paper, $0.60. American 
Society of Mechanical Engineers, 29 W 39 
St, New York 18, N. Y. 


This standard covers pressure ratings, 
size, marking, material, tolerances, thread- 
ing, ribs, fitting dimensions, plugs, bush- 
ings, locknuts and face bevel for 300-lb 
malleable-iron screwed fittings. Following 
introductory notes are a series of illus- 
trated tables showing dimensions of fittings. 
Piping designers can obtain much useful 
data from this standard. 


TREATMENT MANUAL FOR 
FeperaL Piant Operators. By Louis 
Goldman, 5%x9%4, 94 pp, Bureau of Mines 
Handbook, No. 5, paper, 30c. Supt of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. 


This booklet follows up an earlier one, 
Booklet No. 3, designed to explain why 
feeding chemicals into boilers prevents 
sealing, corrosion and caustic embrittle- 
ment. The new manual tells how to ac- 
complish these aims for boilers of the 
pressure range used in most Federal plants. 

The author is supervising chemist of the 
Bureau of Mines Boiler Water Service 
Section at College Park, Md. He describes 
the two besic methods of chemical feeding 
—internal and external. From here the 
concentration is on internal feeding. In 
addition, material is given on corrosion 
| control in return lines, and boiler lay-ups. 
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Here’s top efficiency in the 400 to 1800 c.f.m. range! 


Built in sizes from 378 to 1828 CFM, the 
JOY WN-112 is a two-cylinder, two-stage, 
heavy-duty compressor with the exclusive 
JOY “Dual-Cushion” valves for top eff- 
ciency. Compactand highly modern, it saves 

Al © a & space and cuts installation costs. JOY 
builds the most modern compressors avail- 
able for either centralized or de-centralized 

The JOY WL 80, in The JOY WG9, in The JOY WN 114, in air supply—write for Bulletin. 

nine sizes from 81 to eleven sizes from 153 a single or twin units, 

$90 CFM. to 822 CFM. 1092 to 7312 CFM. 


| 


= weore2oss 


JOY MANUFACTURIN G COMPANY 
GENERAL OFFICES:\HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
wi IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GAET, ONTARIO . 
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unrelenting burden on the fans. 


experienced fan engineers. They also want the care 
tion that is found in shops of a company that has 


Green is this authority on mechanical draft fans. 


A Big Draft Job Handled Capably by Green Fans 


Twenty-four large Green Fans take care of a heavy draft load at 
the Venice (Illinois) Plant of the Union Electric Co. of Missouri. 
Each of six boilers has two sets of Green Fans, each set consisting 
of one induced draft fan and one forced draft fan coupled to one 
motor as a unit. With the heavy demands on this station, all 
boilers are usually in service continuously, thus throwing an 


Engineers whose responsibility it is to recommend or accept 
draft fans for large power plants certainly want efficiency and low 
operating costs. But they don’t oyerlook the maintenance and 
replacement angles. They want the sound designs of competent 


in construc- 
built up an 


international reputation as the “authority” on draft fans. They 
know that such a company will not tolerate sloppy shop work. 


Have You a Copy 


of 


™ ~AGREEN 
Economizer 


COMPANY 


Our Fan Bulle- 


tin No. 168? If not, 
we shall be glad to 
send you one. 


INC. 


ECONOMIZERS © FANS @ AIR HEATERS © CINDERTRAPS 
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bias on T, to zero. Maximum current 
will then flow through 7, and R; to 
raise the bias on 7, to, say, block this 
tube. Since no current flows in coil DS, 
the saturable reactor phase-shifts the 
bias on tube 7, and 7; to reduce the 
current through them and the motor 
speed to a low value. 

If contact Az is set in a midposition as 
shown, then the minus bias on 7. can- 
not be made less than the volts’ drop 
across the lower half of P., less volts’ 
drop across and Say this bias 
gives 250-rpm motor speed. This is the 
speed obtained with A, in its top posi- 
tion and is the lowest at which the 
motor can be operated by adjusting P}. 
By turning A, counterclockwise, motor 
speed can be raised to rated value, but 
clockwise movement of A, cannot re- 
duce motor speed below 250 rpm. So by 
positioning contact A» on Py» any de- 
sired minimum speed can be set within 
the limtis of the control. 

Speed Rate of Change. Resistor Rj» 
and capacitor C. help control the rate 
of change in armature speed. For ex- 
ample, assume P, is suddenly changed 
to cause a large increase in tube T, 
grid bias. Capacitor Cy is in a circuit 
from A, through resistors Ry4, Ry;. Ry». 
R; to B. Before the increase in grid 
volts can become fully effective the 
charge in capacitor Cy must be in- 
creased to the new value. Resistance of 
this circuit is high so C, charges slow- 
ly. As a result the grid volt rises com- 
paratively slowly as does the motor 
speed, because of the volts’ drop across 
and 

Armature Volts’ Adjustment. Poten- 
tiometer P, controls the volts’ drop 
across resistors Rj and conse- 
quently the change in minus bias on 
tube T, and motor speed for a given 
setting of P,. If we cut Ps out of cir- 
cuit, current flowing from cathode to 
grid of T, is limited only by resistors 
Rio. and Ro, and is at a 
maximum. Consequently volts’ drop 
across Ry, and Rj, is at a maximum so 
adjusting P, has a minimum effect in 
increasing the armature volts and speed. 

On the other hand, if contact A», 
is moved to its top position all of P, 
that has 0.25 megohms resistance is in 
circuit, and current flow in the circuit 
will be at a minimum. Volts’ drop 
across R,y and Rj, will also be at a 
minimum and a change in armature 
volts will be least effective in reducing 
the minus bias on 7, grid. Then ad- 
justing P, will have a maximum effect 
in changing the armature volts and its 
speed. 

This adjustment is provided to com- 
pensate for manufacturing tolerances 
in the parts making up the voltage 
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no other coupling 
costs as little to 
use as FAST’S 


With Fast’s Couplings you get the lowest coupling cost 
per year that modern engineering can provide—because 
Fast’'s normally outlast the equipment they connect. That 
means their cost can be spread out over 20 years or more! 


As two users recently said: 

"We've had this Fast’s Coupling since 1930... and it’s 
apparently going to last forever. [Wish) the other equipment 
caused as little trouble!” ... “We have two Fast’'s Couplings 
... they are the only equipment so trouble-free we long ago 
forgot we had them!” 


If you want lower costs, freedom from coupling shut- 
downs and dependable coupling engineering—specify 
Fast’s. For complete details, mail the coupon for Fast’s 


4 pe 
ae free catalog. Do it today! 
and oil in. 


GSN 


g MAIL COUPON TODAY FOR FREE CATALOG! KOPPERS 


Gentlemen: Send me Fast's Catalog which gives detailed descriptions, t THE ORIGINAL 


f engineering drawings, capacity tables and photographs. GEAR-TYPE 


Company 
t Address 
See eee eee ee ee INDUSTRY'S STANDARD FOR 31 YEARS 
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nce, with shorter outages. 
-LUBAID-D aids in dispersing 
, sludge and varnish. Aids 
chieving free pumping. 
Aids in maintaining maximum 


LUBAID TANKWASH 


A highly efficient, con- 
centrated petroleum res- 
idue solvent for clean- 
ing fuel oil storage tanks. 
any be applied cold 
or with steam 
atomization. 


LUBAID COMPANY 


MILWAUKEE, WISCONSIN 
Eastern Sales Office . . . 149 Broadway, New York City 
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control circuits. It is set at the factory 
to produce 230 armature volts at full 
field, which gives rated speed at full 
load. Turning A, clockwise decreases 
armature volts and its full load speed, 
whereas turning contact A, counter- 
clockwise increases armature volts and 
speed. 

Armature Volts’ Stabilizer. Potenti- 
ometer P, and capacitor C, stabilize the 
armature voltage and speed control. 
With P, cut out of circuit, capacitor 
C3 is connected across and 
Then any increase in armature voltage 
will first be absorbed across Ryo, 
Ry, and Roy, while Cz is being charged 
to the new voltage. This causes a sud- 
den rise in current in the circuit and 
a like increase in volts’ drop across 
Rio and Rj, to reduce the minus bias 
on T, grid. The armature volts and 
speed would then tend to drop sudden- 
ly, which we wouldn't want to happen. 

If all of Py, which has 1 megohm 
resistance, is in circuit, the rise in 
voltage across Ry, and R,, will be 
too slow to give proper control of 
armature volts and speed. To get 
smooth operation P, is normally set 
at some point between its two terminals. 
This is best determined by observing 
the armature power tubes. Py, is set 
so flickering of these tubes is at a 
minimum. Correct capacitance of Cs 
depends on the load’s inertia. 

IR-Drop Compensation. When cur- 
rent flow increases in the armature as 
when load increases, the voltage drop 
in the resistance of the armature con- 
ductors increases and speed decreases. 
To hold constant speed the armature’s 
terminal volts must be increased by 
an amount equal to the increase in 
volts’ drop. This is done with the cur- 
rent transformer primaries PT, and 
secondary 

The two primaries PT, are connected 
so current flow in one is opposite to that 
in the other. This gives an ac voltage 
in secondary ST;, which is continuous- 
ly loaded through resistance Ry,. This 
is necessary in a current transformer 
to prevent its secondary voltage going 
too high and its primaries developing 
high reactance in the circuit and other 
objectionable effects. 

Secondary ST, supplies a de current 
from its center tap through /R drop 
potentiometer Pg, resistor and tube 
T,9. Potentiometer Py applies a minus 
bias to the grid of tube 75, from con- 
tact Ag through resistor Rp», grid to 
cathode of T, to D and E through R., 
to tube 

If the load increases on the motor, 
current flow increases through primaries 
PT. to increase the voltage of ST’, and 
the de volts across Pg. This increases 
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more than 200,000,000 Ihs/hr of 


post-war steam generating capacity 


equipped with 


ATR 


Here indeed is impressive evidence of the wide 
acceptance of the Ljungstrom air preheater. 
Since the war the total capacity of steam 
generating units equipped with Ljungstrom air 
preheaters, installed, under construction or on 
order in industrial and utility plants throughout 
the country comes to well over 200,000,000 

Ibs of steam per hr. 

The reasons for the steadily increasing 
preference for the Ljungstrom air preheater are 
simple enough. The continuous regenerative 
counterflow principle assures maximum heat 
transfer with minimum weight and size. Flexible 
and compact, it may be used in a wide range of 
applications. Its proven reliability and low 
maintenance eliminate costly shutdowns. 

If you are planning to build a new plant or 
modernize an old one, investigate the possibilities 
of the Ljungstrom. The specialized experience 
of Air Preheater engineers is at your disposal, 
to aid in effecting the most economic heat 
recovery from flue gases. 


The Ljungstrom operates on the continuous regenera- 
tive counterflow principle, The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves the heat is transferred from the waste gases 
to the incoming cold air. 


THE AIR PREHEATER 


60 EAST 42d STREET * NEW.YORK 17, NEW YORK | 


CORPORATION 
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HEAVY DUTY 


Safety? Yes, indeed, Walworth, 
with more years of adjustable 
pipe wrench manufacturing ex- 
perience than any other manu- 
facturer, builds safety into the 
Improved Walco Heavy Duty 
Pipe Wrench. All parts are forged 
from the finest high carbon steel, 
heat treated toadd extrastrength. 
The jaws of the Improved Walco 
are carefully machined and hard- 
ened, affording a quick, sure grip. 
The handle and housing is made 
an integral unit by projection 
welding, taking advantage of 
projection welding’s inherent 
strength to make the Improved 
Walco strong ... and safe! Be- 


PIPE WRENCH 


cause the Improved Walco is all 
forged steel, it will withstand tre- 
mendous bending strains and 
bend—not break—when over- 
loaded. 

When you buy an Improved 
Walco Heavy Duty Adjustable 
Pipe Wrench safety is only one 
of the plus factors you get. There 
are many others—light weight — 
quick ratchet action —renewable 
lower jaw —calibrated pipe scale 
—perfect balance—and long years 
of satisfactory service. 

Ask your Walworth Distrib- 
utor to show you this new heavy 
duty pipe wrench. See it, heft it, 
and you'll want to own it. 


WALWORTH 


valves e fittings « pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS 
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the minus bias on the grid of tube T, 
to increase the armature volts to where 
speed will remain constant. The bias 
applied to 7, grid in effect subtracts 
from that part of the armature volts 
being used as a feedback, to raise the 
voltage across the armature when load 
increases. 

The adjustment of Pg permits setting 
for partial- or over-compensation. If arm 
Ag is at the bottom, total volts’ drop 
across Pg, is applied as a minus bias to 
the grid of T, to give maximum voltage 
increase across the armature when load 
increases. Moving contact Ag to its 
top position in effect connects Ag to E 
to remove the /R-drop bias from tube 
T., and the voltage across the armature 
does not rise as load increases and 
speed decreases. Setting Ag at some 
intermediate point gives the correct JR 
bias on T, grid to hold constant arma- 
ture speed. 

Current Limit. The armature /R-drop 
compensation in combination with tube 
T, is also used to limit the armature 
current to a fixed value to prevent over- 
loading the motor. Potentiometer P; 
connects across voltage-regulating tube 
VR,, and has the voltage of this tube 
applied to it. Part of the voltage across 
P, is used as a minus bias on the grid 
of tube 7,4. This voltage is applied from 
contact through and Roo, from 
grid to cathode of 7, to F. 

Current flows from A, through Rj, 
and Ryo, and from cathode to anode of 
tube 73. This current causes a voltage 
drop across resistors Ryg and Roo that 
reduces the bias on the grid of T, by 
an equal amount. This bias is normally 
high enough to prevent 74 conducting. 
Normally tube 7; holds the grid of T, 
just minus enough to block the tube to 
make the current-limiting control act 
faster when it comes into action. 

Current flow through R., causes a 
voltage drop that is applied as a plus 
bias from F, through 7, from cathode 
to grid, Roo, Roz to Tyg. Normally this 
bias is less than the volts’ drop across 
Roo and is not effective. But when the 
motor current reaches, say, 150% full- 
load, current transformer ST; causes a 
proportional current to flow through 
resistor R,,, and increase voltage drop 
across this resistor. 

This voltage is higher than that 
across Roo, and suddenly drives the 
grid plus in tube 7’, and this tube con- 
ducts. Its circuit is from F through 74, 
resistor R, to tube 7;. Because of the 
current flow through Rs, tube 7, takes 
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current away from tube 7». 

The more current that flows through 
R;, the higher the minus bias on 7}, 
and the lower the current in de coil DS 
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“Piping by Midwest” means the very best in piping 

at lower completed cost. Being accurate in dimension and 
alignment, Midwest subassemblies are easy to erect . . . 
difficult operations are performed in our fabricating plants 
and field work is simplified. When desired, Midwest will 
also erect the piping with undivided responsibility. You 
will find it to your advantage to call on Midwest whenever 
you need piping. 


MIDWEST PIPING & SUPPLY CO., Inc. 


IDW EAE Main Office: 1450 South Second St., St. Louis 4, Mo. 
PIPING SERVICE 1S Plants: St. Louis, Passaic, Los Angeles and Boston 
Sales Offices: New York 7—30 Church St. Chicago 3—79 W. Monroe St. 
N Los Angeles 33—520 Anderson St. © Houston 2—1213 Capitol Ave. 
Tulsa 3—224 Wright Bldg. Boston 27—426 First St. 


PIPING FABRICATORS AND CONTRACTORS 


4 Plants Are Better Than 1 


‘ 


BOILE 


FOR ONLY $80 MORE 
. get a pump 
WORTH $800 MORE! 


TYPICAL PURCHASES 
A. You buy o cam, lobe, vane or B. You buy a Sier-Bath Screw 
gear type pump for $770.— pay Pump for $1570.— but pay only 
another $2580. for a slow speed $1860. for a high speed moter— and 
motor (if you can get it), or for a forget about reduction gearing! 
faster motor, plus reduction gearing. 
TOTAL: $3350. TOTAL: $3430. é 


CONSIDERATIONS 

ITH PURCHASE B you invest your money in the pump—not in the 
motor. This is possible because Sier-Bath Screw Pumps can be direct 
connected at high rpm —up to 1800— and maintain lower liquid velocities 
than is possible with other types of rotary pumps. The advantages of pur- 
chase B over purchase A are: you get a pump that will provide more 
dependable service, cost less to maintain, and last longer — plus a motor 
that is smaller, less expensive, but just as serviceable as the $2580. slow 

speed motor. All told, for $80. more you get a pump worth $800. more! 

For Further intormation 

'e See Your Local Sier-Bath Representative, or write to 
f lé | os B ad th ‘ £254 HUDSON BLVD., NORTH BERGEN, W. J. 


Also Manutacturers of Gearex Pumps. 
Gear Couplings. and Precision Gears 


GEAR and PUMP CO., Inc. 0.00.8. 


Sier-Bath screw pumps 


We have them in standard or extra gauges 
in all sizes. Accurately fabricated to any 
specification. 


McKEES A. (Pittsburgh District) 
FRED S RENAULD ACO. 
CHICAGO LOS ANGELES 


TUBE CO. OF AMERICA 
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of the saturable reactor. This phase 
shifts the bias on the grids of tube T¢ 
and 7; to reduce armature volts and 
current to hold the overload on the 
motor within safe limits. 

If the overload continues beyond a 
set period, overload OL in the arma- 
ture circuit opens contact OL in the 
start circuit and trips the motor off the 
line. Then it will not start again until 
the relay is reset and the start button 
pressed. 

Assuming the overload or other cause 
of excessive current ceases within a 
short period, bias on tube 74 becomes 
enough minus to block this tube. Then, 
tube 7, again controls armature voltage 
and speed according to the setting of P}. 

Overload Selection. Potentiometer 
P;, selects the overload that can be ap- 
plied to the motor before current-limit 
tube 7, takes control. When A; is on 
the bottom end of P;, full voltage of 
tube VR, is applied across Ry9, Roo 
and tube 7. Current flow in this cir- 
cuit will be at a maximum as will 
voltage drop across Roy. To overcome 
this voltage and drive 7, grid plus will 
require a high current through Ry», to 
give the needed voltage drop. 

Moving A; to its top position con- 
nects it directly to the cathode of T, to 
remove the minus bias from this tube. 
It then takes over control of the arma- 
ture current when the motor is lightly 
loaded. From this we see that moving 
contact A; down increases the overload 
and moving it up decreases the over- 
load at which tube 7, takes over con- 
trol of the armature voltage. 

When starting from rest there is no 
current to generate a current-limit volt- 
age, and armature voltage is zero. There- 
fore, for the first few cycles, current 
could be very high. To prevent this, 
normally closed contacts CR, and CR, 
are used to give a false signal in the 
current-limit circuit. Capacitors Cy and 
Cg are charged, and remember this 
signal for a short time after contacts 
CR, and CR, open when contact GM, 
closes to energize the armature. These 
capacitors serve the same purpose as 
the current-limit transformer ST, to 
prevent excessive armature current 
until the normal current-limit system 
becomes effective. 

A thyrite resistor connects across 
current-transformer secondary STs; to 
protect it against voltage surges. Re- 
sistance of thyrite decreases rapidly as 
voltage across it increases. For ex- 
ample, when the voltage applied to a 
thyrite resistor is doubled, current flow 
through it increases at least 11 times. 
When the voltage returns to normal. 
resistance of the thyrite also returns te 
its low-voltage value. 
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largest electric-power generation 
Station, part of a three-year 


500 kw generators at Hast | 
ings, W. Va. This station, which w 
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YEARS AHEAD in 


Steam Generation 


CYCLONIC | 
_/COMBUSTION!. 


The slogan “Years Ahead in Steam 
Generation” is Not just an advertising 
phrase but is a statement of fact. 


The truly amazing method of Cy- 
clonic combustion has been proven suc- 
cessful by U. S. Industry and again by 
the Armed Services. 


Full power operation from a cold 
start in 15 to 20 minutes. Savings up to 
50% on maintenance. Great fuel opera- 
tional savings. 


Details of these and many other facts 
regarding Cyclotherm generators are 
available by writing Dept. M. 


Boilers are designed for oil 
or gas operations from 18 
thru 500 h.p., 15 to 200 Ibs. 
operating pressure. SWEET S FILE 


ARCHITECTURAL 


© YCLOTHERM 


STEAM GENERATORS 
OSWEGO, NEW YORK 


MARMADUKE 


“‘T usually give my boilers aboard 
ship a hydrostatic every time I clean 
them,’ I told him. ‘Fresh water is scarce 
at sea and we can’t afford to have it 
leak out. I open the feed check after 
the cold boiler is full and let the main 
feed pump keep boiler pressure on while 
I look for leaks. It’s not the real McCoy 
of one and a half times boiler pressure, 
but it’s enough. 

“*Then when I spot a leak, I drop 
the water level and give the leaky tube 
a few rolls with the tube roller. It’s 
surprising how many weeping tubes 
I've found that way. 

“*You see, son,’ I continued, ‘the 
water from those slow leaks flashes to 
steam when the boiler is steaming. The 
steam goes up with the exhaust gas 
and usually no one knows about it. 
Besides wasting water, you waste the 
fuel it took to heat that water.’ 

“But I saw this was over Bob’s head. 
I dropped the water to the bottomglass 
nut and asked him to light off. Then I 
looked up Jackson and advised him to 
put a more experienced man in charge. 

“ ‘Hell’s bells,’ wailed old Jackson, 
‘What’s wrong with young Bob? He’s 
got a strong back and can yank a 
throttle well as the next guy. He stays 
sober and besides, I don’t have to pay 
him but a few dollars more than when 
he was firing. You inspectors don’t 
seem to know there’s a lotta competition 
in the paper business and I gotta cut 
corners to stay afloat.’ 

“*You’re gonna cut more than a 
corner some day,’ I predicted, ‘because 
I've yet to see a power plant pay off 
by trying to save money with green 
help.’ 

“Jackson opened his mouth, but I cut 
him short. ‘At sea a fireman puts in 
four years of firing and oiling before 
he can even sit for an examination. And 
then he’s only a third assistant. A sec- 
ond, first and chief engineer keep an 
eye on him. By the time he’s in charge 
of a plant, it’s taken a good seven years. 
By that time he’s probably been on all 
kinds of ships and learned from all 
kinds of engineers. Besides that, he’s 
had to study for four examinations. 

“‘Now you put this green kid in 
charge of your expensive machinery. 
And he doesn’t even have anyone to 
lean on out here. Why hell, Jackson, a 
good engineer saves you his salary a 
dozen times over!’ 

“T’m within the law,’ cut in Jackson, 
getting pink around the gills. ‘And if 
your firm won't insure me, there’s 
plenty others who will.’ 

“TI shoved off fast before I blew a 
gasket. That night I made out the re- 
port. My boss wrote me in Greenville 

| next week. His letter said that my job 
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4 ways to know your 
combustion efficiency 


The ever-i ing Pp for fuel economy makes some type of “combustion guide” instrument an 
essential part of ony d fuel b perati Hays offers the most complete line of such instru- 
ments in the industry—adaptable to your cost and 9 Your lar needs with 


needs, Hays has the instrument. 


Select your combustion guides from the most complete line in the industry 


Measures fundamental indi- Meter incorporates all of the Hundreds of these meters Provides a QUANTITATIVE 


cator of combustionefficiency construction and manufactur- have been in operation for guide to efficiency — deals 
— Oxygen. Electronic in oper- ing ideas which Hays has many years in all types of with quantities of air and 
ation, with all of the most developed during many years plants burning all kinds of steam; by contrast CO, and 
advanced features incorpo- of experience in gas analysis. fuels and saving thousands of O: meters are QUALITA- 
rated into its design, it is ap- A deluxe instrument, the fuel dollars. TIVE guides since they deter 
plicable not only to power Condu-Therm CO; Analyzer mine directly quality of com- 
plant conditions but also to is especially applicable to the PRINCIPLE bustion gases. Both Boiler 
a host of process problems larger boiler plants and to in- Operates on Orsat principle of Vol- Efficiency Meter and Gas 
such as catalytic crackers, dustrial processes. umetric. measurement and chemical Analysis Meter are used to 
absorption. Extremely simple: sam- 
open hearths, process heaters, PRINCIPLE ple of flue gas trapped and accurately obtain advantages of both 
inert gases, etc. measured; passed through chemical methods. 
& peinciods of in which removes CO: component of 
PRINCIPLE the Stays therm gas mixture. Sample is re-measured, PRINCIPLE 
on that o of volume compared original sam- 
by magnetism) properties of oxy- Bess ue dulaaee a conduct ple. Difference before and after Pounds of air required to burn each 


\ absorption gives exact percentage und of coal vary widely with 
= PEATURES of CO: absorbed by chemical. eating value of coal, constant 
wave. weight of aur is required to produce 
(repelled by magnetism). Electrically operated 


same Bru. Similar relationship exists 
FEATURES atone type an | te ’ FEATURES when oil and natural gas are used 
emperature contro 
Highly sensitive to change in Humidity controlled 
per cee is 00’ ana No chemicals required Pressure and temp. compensated ord of ait flow is calibrated to flow of 
pid respon oO chang 2 No moving parts in analyzer Volumetric determination air required to generate that steam. 
Elccoail 4 Continuous sampling Chemical absorption 
: ectrically operate 4 No drying agent required 2 2 minute operating cycle FEATURES 
slectronic type recorder Easily installed glass and corrosion Easily understood 
Temperature controlled resisting pevte system Rugged construction Electric operation of flow meter and 
Pressure compensated Not affected by wide change in gas Low maintenance aut flow recorder 
No liquid or gaseous fuel required flow rate Avaliable ia 6 semoee 3 Diaphi type air flow measuring 
nag Rapid response types and 3 integral types uns 
No chemicals High sensitivity or Au flow measuring element does 
High accuracy maintained Continuous recording 10° 24-hour chart no work 
Not affected by wide change of gas Remote mounted analyzer Available for: (a) CO: only—rte- Air flow recorder—motor coeme 
flow rate Remote mounted recorder cording with or without indicator Adjustable cam air flow calibration 
Continuous sampling and recording 12” 24-hour chart (b) CO2 and flue gas temperature Mercury transmitter—pressures to 
Glass and corrosive resistant sam- CO: Recorder and Indicator recorder combined (c) COz, draft 2500 psi 
pling system As many as 4 records on same chart or flue gas temperature recorder tnceschengeable range tubes for 
Remote mounted analyzer Low maintenance combined steam 
Remote mounted recorder Remote mounted steam flow trans- 
12° 24-hour chart mitter 


O: recorder and indicator 
4 records on same chart possible 
Low maintenance 


No high pressure piping into panel 
Easily installed and adjusted 
Low maintenance 


+ Draft Gages 
MICHIGAN CITY 3, INDIANA $i Combustion Test Sets - CO; Recorders + Electronic Oxygen Recorders 
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NO. 1501 
150-Ib. 
Cast Steel 
Gate Valve 


| 
| 


Throughout Industry—It's R-P&C 
for Quality Cast Steel Valves 


@ R-P&C Cast Steel Valves are on the job throughout industry 
helping to maintain uninterrupted production with their long and 
trouble-free service. 

@ Your R-P&C distributor has them—or can get them for you. 
Your nearest R-P&C district office will gladly furnish details 
about the line. 


Denver, Detroit, How'on, New York, Phitedsiphic, 
Pittsburgh, Sen Bridgepert, Conn. 


R-P & C VALVE DIVISION | 


y) AMERICAN CHAIN & CABLE 


was to inspect boilers and to go easy 
on advising owners about their help. 
After a few months of inspecting down 
there I understood what he meant. Prac- 
ticing simple safety that most operators 
know in license states was hopeless. 

“A few months later the boss wired 
me in Spartanburg. ‘GO TO PULP- 
BURG PAPER MILL AND INVESTI- 
GATE BOILER EXPLOSION,’ said 
the wire. I got there late that night. 

“*What happened at the mill?’ I 
asked the hotel clerk. 

“What happened?’ he echoed, look- 
ing surprised. “You mean what didn’t 
happen. The mill’s darned near wiped 
clean off the map—that’s what hap- 
pened.” But that’s about all anyone 
could tell me then. 

“Next morning I got in my model-T 
before breakfast and snooped around. 
The powerhouse was gone, along with 
half the mill. I found hrt-boiler parts 
all over the scenery. 

“About 600 ft away near the river, 
I ran across part of a boiler shell, with 
the safety valve attached. The valve 
was wedged shut. That was enough for 
me. I hurried to look up Jackson. 

“But Jackson had entered the Pearly 
Gates, along with others. I found Bob 
Cuttner, the ‘engineer,’ bandaged up in 
bed at his home. 

“*What in hell happened?’ I asked 
him. 

“*How should I know?’ he answered. 
‘All I did was to give the old hrt a 
pressure test like you gave the two new 
boilers. While Sam the fireman looked 
after it I left for the mill because the 
foreman squawked about not getting 
enough water to fill a stock box. About 
the time I started back I heard the 
explosion. A piece of lumber came fly- 
ing through the mill and caught me 
on the shoulder. That’s all I know.’ 

“‘T found a gagged safety valve on 
the exploded shell,’ I informed him. ‘I 
won't ask why you gagged it, but I'd 
still like to know what exploded the 
boiler.” 

“ ‘Well,’ said Bob, ‘I thought I'd test 
that old boiler for leaks like you did 
the new ones. But I figured I'd save 
time by making the test while she was 
steaming. So I wedged the valve like 
you did and had Sam raise the steam 
from a hundred to a hundred and fifty 
pounds.” 

“*YOU DID WHAT?’ I asked, not 
believing my ears. 

“‘T know that wasn’t so bad’ ex- 
plained Bob, calmly, ‘but I guess that 
damn fool Sam musta let that steam go 
above a hundred and fifty pounds. Do 
you think that’s what did it?’ 

“That afternoon I sold my flivver and 
caught the next train to Baltimore. 

“I'm signing off this job,’ I told the 
district inspector, throwing my inspec- 
tor’s kit on his desk. 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer. Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46.000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Harrison, New Jersey. 
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HOW IT WORKS 

Two full-capacity circulating pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven H1FLO. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIxFLo, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
water renders the turbine ineffective. Then 
the primary #1FLO works alone, producing 
full capacity under reduced head. 


*In the new unit, there are two half-capacity 
primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 
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WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steam-Jet Ejectors 


Boiler Feed Pumps 
Water Treating Equipment 


Steom Turbines 
Surface Condensers 
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PRECISION BUILT 


Flow BLOWER 


Features “Two More Vital Components: 


PRECISION ROLLER BEARINGS—spherical type are used on the 
fixed ends of the rotor shafts and a cylindrical type on the floating ends. 
With such a design free align- 
ing action of the rotor shafts 
is assured and specific speed, 
load, and service require- 
ments are easily met. In 
addition, this bearing con- 
struction fully compensates 
for any housing distortion 
which might occur due to 
temperature differentials. 


‘LABYRINTH TYPE OIL SEALS—Bearings and gears are lubri- 
cated by a spray of filtered oil. The oil is controlled by a balanced 
pressure, labyrinth type seal which gives complete oil control and 
assures absolutely clean air delivery under all operating conditions. 


Such features as precision bearings—frictionless oil seals—hardened, 
shaved, helical gears—contribute immeasurably to the efficient and 
dependable performance of the Standardaire Blower—A Modern 
Machine with Superior Operating Characteristics. For further in- 


E4, 


formation write READ STANDARD CORPORATION, Dept. 
370 Lexington Avenue, New York 17, N. Y. 


Standardaire Blower No. 105B21 and 
motor, mounted on common base, for 
direct drive through flexible coupling 
to deliver 3200 c. f. m. at 1750 r. p. m. 


BLOWER-STOKER DIVISION 


FORMERLY 
The Standard Stoker 
, Inc. 
* ONLY THE NAME IS CHANGED 


READ STANDARD 


CORPORATION 


NEW YORK e CHICAGO e ERIE ¢ YORK « LOS ANGELES 
204 


“*Why Mr. Surfaceblow, what’s 
wrong?’ he asked, looking up in sur- 
prise. ‘You’ve been doing some mighty 
good work down there.’ 

‘Good work my eye,’ I barked, ‘How 
in hell can a guy do good work when 
the cards are stacked against him? I’m 
grabbin me a ship—a mud scow—any- 
thing that floats, just so long as her 
engineers come under safety regula- 
tions. I intend living a while longer.’ ” 


ASH REMOVAL 


overheated when running with zero flow 
after shutting the valves. To prevent 
pump damage, -in. recirculating lines 
were run from each pump discharge 
into the service-water return header. 
This header discharges to the cooling 
tower. These lines, normally left open, 
keep a small flow through the pumps 
to prevent overheating. 

The recirculating lines were also used 
to prime the pumps. The suction valve 
would be nearly closed for a short 
time during starting. This, however, 
didn’t remove the air from the suction 
line. When the discharge valve was 
opened the piping would undergo a 
heavy swing as a “slug” of air passed 
through pump and valve. To eliminate 
this, air-operated siphons were installed 
atop each pump. These remove all air 
from the suction piping and draw water 
up into the pump. 

In the meantime the wiped bearing 
from the East motor was cleaned up 


d from page 80 


and found in good condition. So it was 
installed on the West motor. On start- 
ing, this motor was extremely noisy 


and sparks were noted between shaft 
and bearing housing. Phase currents 
were equal and normal when checked. 
Both stator and rotor vibrated with the 
noise volume, setting up a beat about 
once per second. As the load increased 
the beat became faster and noise louder. 
The motor was returned to the manu- 
facturer. Bearings were refitted and 
motor checked and inspected. But when 
returned to the plant it still acted up 
as before, but without the 
sparking. 

More Trouble. While holding dis- 
with the manufacturer, the 
motor was held for a possible spare. 
Then the East pump suddenly gave 
trouble with noise and vibration. Pack- 
ing would only stand up a day or two. 
After several renewals, a maintenance 
man noticed that the outboard end of 
the shaft had a little play, while the 
coupling stood still. Tearing down the 
pump we found the shaft broken inside 
the impeller hub. 

A stone, about the size of a small 


bearing 


cussions 


hen’s egg. was lodged in the impeller 
inlet eye. This had thrown the pump 
POWER + JULY 1951 
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Steel saved civilization at Augsburg 


For 2000 years, the western world 
has survived vast waves of Asiatic invaders who 
threatened to destroy it. Repeatedly, the fate of 
civilization and Christianity has seemed to hang 
on the outcome of a single battle. 

Such a decisive action was fought at Augs- 
burg, South Germany, in 955 A.D. Swarming 
out of Asia, savage Magyars overran the rich 
Danube Valley. They ravaged the prosperous 
lands of Germany, Italy and France. At last, 
under Otto, King of Saxony, the armored Knights 
of Christendom rallied. They faced a hundred 
thousand fierce foes. The battle raged all day. 
Thousands were slain. At last the tide turned 
and the Magyars fled. For three days the Knights 
pursued the scattered enemy, killing or captur- 


ing thousands more. Symbolic of the west’s 
predominance in weapons and armor of iron 
and steel, victory was credited to King Otto's 
iron-tipped Holy Lance. 

Augsburg ended the Magyars’ attempts to 
conquer Europe. They settled down to peaceful 
living in their valley and within 50 years ac- 
cepted Christianity. Again, history demonstrat- 
ed the truism that no people or alliance can 
establish supremacy unless it first predominates 
in the production and use of iron and steel. 

It is reassuring that America produces twice 
as much steel as the rest of the world combined. 
America has the steel to win. We will use 
enough of it to protect our leadership of a free 
Christian world. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


- MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible momert. 
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PLETE TECHNICAL SERVICE 
; which provides special formulas 
of chemical treatment for: boiler 
feed water .. . hot water supply 
. . . refrigerating brine . . . cool- 
ing and condenser water .. . 
rapid scale removal . . . coagu- 
lation . ... algae control . . . fuel 
oil supply . . . soot removal. 


ol ect On (FROM CORROSION) 


| Because Goty\You Circulates to Control Corrosion 


| CORAVOL circulating throughout your steam 
: system protects it from corrosive attack. CORA- 
| : VOL saves costly pipe repairs and replacements 
| — maintenance labor —hours and days of shut- 
down loss. CORAVOL cleans out clogging rust 
deposits, improving heat transfer, restoring 
original capacity of lines and efficiency of 
valves and traps. 
: CORAVOL, the original* amine process, has 
the flexibility that lets it conform to each indi- 
: vidual need. The CORAVOL you will use is 
: formulated to do the best protective job under 
: your own plant conditions. 
} CORAVOL IS PART OF A COM- 


*The use of CORAVOL in 
steam systems is covered by 
U. S. Patent No, 2053024. The 
Western Chemical Co., owner 
of this potent, grants licenses 
under which volatile AMINES 
purchased from other sources 
may be used in steam systems 
upon payment of royalty to 
Western Chemical Co. 


out of balance, causing fatigue and 
failure of the shaft. Pump wearing 
rings and packing sleeves, which were 
badly worn and out of round, also had 
to be replaced. While we waited for 
repair parts, the East motor was in- 
stalled to drive the West pump. 

We finally decided that the West mo- 
tor vibration and noise must be from a 
defective or open bar in the rotor of 
the squirrel-cage motor. The manufac- 
turer built a replacement rotor and 
after some months it was installed. The 
West motor now drove the rebuilt East 
pump. The old rotor had no observable 
defects, but with the new rotor the 
motor operated quietly and normally. 
The case against the old rotor seemed 
quite conclusive. 

Fortunately all these headaches never 
forced the boiler off the line—but just 
how much trouble can you have? 


More POWER NEWS 


Begins on page 154 


Plus-Performance Plan. This plan, in 
preparation for the past six months, con- 
sists of a complete and integrated system 
of manuals, articles, specifications, bulle- 
tins, record cards and charts. This printed 
material explains how to choose, install, 
charge, maintain, inspect, test batteries. 

The prepared folio, which constitutes 
a reference file on the subject covered, 
will be promptly forwarded, without obli- 
gation, to the inquirer. Should specific 
questions be asked concerning special prob- 
lems, Gould’s engineering staff will prepare 
and forward an individualized study and 
recommendations. Finally, a request on a 
special field problem will bring Gould's 
field engineers to inspect the batteries 
themselves without obligation. 


COMING EVENTS 


July 2-4—American Society of Heat- 
ing and Ventilating Engineers, semi- 
annual meeting, Multnomah Hotel, Port- 
land, Ore. B W Farnes, general chairman, 
ASHVE, 418 Failing Bldg, Portland, Ore. 


Aug 20-23—American Institute of 
Electrical Engineers, Multnomah Hotel, 
Portland, Ore. R S Gardner, assistant to 
secy, AIEE, 29 W 39th St, New York 
18, N. Y. 


Sept 10-14—Sixth National Instrument 
Conference and Exhibit, Instrument 
Society of America, Sam Houston Coliseum, 


Water 
Treatment 


WESTERN 


MAIL COUPON TODAY for 
Complete Data about the CORAVOL Process 
Western Chemical Company, 
713 Washington Street, 
Kansas City 6, Missouri 
Send me full information about CORAVOL. 


CHEMICAL 


COMPANY ADDRESS 


ZONE 


713 Washington Street pati 


Kansas City 6, Missouri STATE 


ton, Texas. ISA, 921 Ridge Ave, Pitts- 
burgh 12, Pa. 


Sept 25-28—American Society of 
Mechanical Engineers, fall meeting, 
Radisson Hotel, Minneapolis, Minn. O B 
Schier, chairman, ASME, 29 W 39th St, 
New York 18, N. Y. 


Brown-Boveri’s 220-kv airblast circuit 
breakers, used in Grand Coulee Dam 
powerhouse, have successfully interrupted 
up to 11-million kva in 2% cycles, never 
reached before in air breakers. 
(Continued on page 228) 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 


“eat Rings of end-seated type 
ire screwed into the body. 


Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 


WALWORTH 


iron body gate valves 


with screwed or flanged ends 


For complete information on these — 
new Walworth Iron Body Valves, see 

your local Walworth distributor, or — 
write for bulletin 106. ' 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
loosening of disc by corrosion. 
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Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 


Solid Web Type Disc in OS&Y 


valves for greater strength and 
longer service. 


Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under ful 
pressure. 
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60 EAST 4and STREET 
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In This Plant Nicholson Traps 


SAVED 10% IN STEAM COSTS 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
traps in his plant: “Saving in steam waste cut our fuel cost at least 
10%. Yet application temperatures were up 30°-40°. And relief of 
all air binding effected faster warm-up.” 


Operate on lowest temperature differential; 2 to 6 times average 


drainage capacity; maximum air venting. For other advanced Nichol- 
son features send for Bulletin 450. 


Type 
AHV 


Type 8 
Type AU BULL. 450 
5 TYPES FOR EVERY APPLICATION, process, or See 
Sizes 44" to 2”; pressures to 255 Sweet's 


heat, power. 
Ibs. 


W. H. NICHOLSON & CO., 125 Oregon St., Wilkes-Barre, Pa. 


Sales and Engineering Offices in 53 Principal Cities 


More TECHNICAL BRIEFS 


Begins on page 158 


INDUSTRIAL 
FIELD! 


YES, THIS IS 
NORM TUCKE: 


AT 
REFINITE 


Problems in WATER TREATMENT are rightly solved when you call in the 
RIGHT ANSWER people. Refinite’ s Sales & Service Staff blankets the na- 
tion, and there is a repr tive close ive you neighborly 
service. Merely get in touch with Norm Tucker at ee why in Omcha. He 
will have the Refinite man nearest you get the necessary details concern- 
ing your problem, and forward to the RIGHT ANSWER Service in Omaha 
+. for immediate attention. 


Today . . . ask the girl on the switchboard to 
get Norm Tucker of RIGHT ANSWER Service 
drets: Right Answer Service, Refinite Corp., 
P. O. Box 1312, Omaha, Nebrasko. 


 \efinite 


WATER REFINING EQUIPMENT 
OMAHA, NEBRASKA 


all efficient precipitator. These curves, 
however, do not apply to all collectors 
of a given type. Each and every cy- 
clone, for example, has its own curve. 
To apply such typical curves for a 
specific boiler it is necessary to know 
particle size distribution and specific 
gravity of the flyash. 

Comparative costs between the various 
collector devices are shown in Fig. 2, 
above. From this we can see that the 
initial cost of a collector to handle, say, 
50,000 cfm of gas runs about $5700 for 
a low-draft loss collector, $7800 for 
high-efficiency cyclones, and $30,000 for 
a 90% efficient electric precipitator. 
APSPAA paper, no number. 


Hicu-Temperature Gas CLeanine, by 
J M Kane, American Air Filter Co, Inc. 
Applications where hot and often moist 
gas containing considerable quantities 
of solids discharge to the atmosphere 
require effective collection equipment 
not generally provided because of the 
expense and difficulties involved. 

Removal of flyash from pulverized 
fuel and spreader stoker-fired boiler- 
stack gases is an exception to the gen- 
eral problem of high-temperature gas 
cleaning. Dry-type centrifugal collectors 
have been accepted for stack gas clean- 
ing in these instances. 

It is doubtful, however, if the degree 
of removal accepted for flyash collec- 
tion would be enough from the public- 
nuisance standpoint for process indus- 
tries. Regulation of gas cleanliness 
using a visibility yardstick, such as the 
Ringelmann Chart, fails miserably 
against a background of industrial 
emission. The only effective devices to- 
day are wet-dust collection. Collection 
efficiency is high on particles in the 
small micron size. What’s more, the 
high-temperature or moisture-laden gas, 
or both, can be handled without too 
much difficulty. The major shortcom- 
ings are troubles from corrosion where 
acid-forming gas or materials attack 
the metal collector surfaces. APSPAA 
paper, no number. 


Directions for ordering papers on p 158 


A Report or THE ATMOSPHERIC Con- 
CENTRATION OF SULFUR D1oxiDE IN St. 
Loins, by J J Schueneman, Industrial 
Hygiene Section, Division of Health. 
Back in 1936 and 1937 the Air Hygiene 
Foundation of America, Inc, now the 
Industrial Hygiene Foundation, pub- 
lished a comprehensive report of con- 
centration of volatile sulfur compounds 
in several cities, including St. Louis. 
In 1950, a survey was run to determine 
present concentrations and compare 
them wtih earlier reports. No statis- 
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WORLDS 
TURBINE 


POWER 


JULY 


ON THESE GIANTS IN THE 
WORLD OF MOVING WATER 


LOCATION: Chelsea, N. Y., 60 miles 
north of City of New York. 

PROJECT: Pumping plant to augment 
supply to Delaware Aqueduct from 
Hudson River. 

CAPACITY: 100 million gallons a day to 
be supplied by 5 pumps. Sixth pump for 
standby use rated at same capacity, 
namely 14,000 gpm. 

LIFT: Rated head 575 ft. but suitable for 
efficient operation for heads between 
525 and 625 ft. 

MOTORS: Six 2500 hp motors @ 900 
rpm; 3 phase, 60 cycle at 4,000 volts. 
PERFORMANCE: Overall efficiency re- 
quired 75%. Pumps tested exceeded 
requirements, giving overall efficiency 
from 83.4% to 87.7%. 

PUMPS: 6.Peerless close-coupl:d verti- 
cal turbine type; 5 stages, 36” diameter 
bowls. Discharge size: 24”. 
PURCHASER: Board of Water Supply, 
City of New York. 

GENERAL CONTRACTORS: Tuller Con- 
struction Co.; A. S. Dillenbeck. 


1951 
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FERLES 
‘UMP: 


NEW 100 MILLION GALLON A DAY PLANT FOR THE 
CITY OF NEW YORK USES SIX 2500 HP PEERLESS 
VERTICAL CLOSE-COUPLED TURBINE PUMPS 


Another first for Peerless,—first to apply 2500 hp to power 
a vertical close-coupled turbine pump. Six of these tremen- 
dous Peerless pumps, the world’s largest, are now installed, 
tested, accepted and in operation at Chelsea, N. Y. to sup- 
plement the water supply of the City of New York. The 
complete success in the design, manufacture and applica- 
tion of these giant Peerless pumps, which in test exceeded 
required overall efficiency by 8 to 12 percentage points, is 
added evidence as to why Peerless is Amercia’s largest 
manufacturer of vertical turbine pumps. Look to Peerless 
for continued leadership in the economical production of 
water for municipalities, industry and agriculture. Peerless 
turbine pumps are described in two bulletins, B-141 and 
B-159. Write for your copies today. 


PEERLESS PUMP DIVISION 

FOOD MACHINERY AND CHEMICAL CORPORATION 

on to Factories 
or 


Angeles lis 8, India 


Ofer New York, Atlanta, Fresno, Los Angeles, eet St. Louis, Phoenix ; 


Dallas, Plainview and Lubbock, Texas; Albuquerque, New Mexico. 
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WESTON 
THERMOMETERS 


—AVAILABLE IN THESE 3 TYPES 


Literature describing Weston all-metal, as 
well as electrical and glass thermometers, 
sent on request. WESTON Electrical Instru- 
ment Corporation, 626 Frelinghuysen Ave- 


All-meta! dial types with stainless 
steel stems, in straight and angle 
forms. Scale lengths 3”—6” and 9”, 
with stems from 242” to 72”. Avail- 
able as testing thermometers, and for 
general purpose and heavy duty service. 
Ranges from —100 to +1000°F. All- 
metal construction prevents breakage, 
assures dependable accuracy for longer 
periods. 


CONTACT MAKING THERMOMETERS 


Combines the features of the all-metal in- 
dicating thermometer with an alarm or 
control device. Has adjustable contact arm 
mounted in the glass and bezel. Supplied 
to make contact on increasing or decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating ... 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-c. 
Stem lengths 242” to 24”. 


MAX-MIN® THERMOMETERS 


Equipped with a manually set red index 
which moves up or down scale with 
pointer, remaining at extreme tempera- 

ature reached until reset. Thus one 
reading gives present temperature, 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 

\ 24%” to 24”. 


nue, Newark 5, New Jersey . .. manufacturers 


of Weston and TAGliabue instruments. 


More TECHNICAL BRIEFS 


Begins on page 156 
tically significant comparison could be 
made because it was not definitely 
known whether periods covered by the 
survey were ones of average pollution 
or of unusually high or low pollution. 

Winter phase of the 1950 survey was 
conducted on 27 different days between 
February 23 and March 31. The sum- 
mer phase was run on 21 days between 
June 5 and July 29. Samples were taken 
on all days of the week and at all 
hours. They were arranged to give full 
chronological coverage to each sampling 
station. The paper furnishes tables 
showing the average SOs concentra- 
tions, maximum SO, concentrations, and 
number of samples for both winter and 
summer and for both surveys. APSPAA 
paper, no number. 


Experience Witn De- 
MINERALIZER PLants, by S B Apple- 
baum, Cochrane Corp. Silica-removing 
demineralizers are now being installed 
for high-pressure boiler plants instead 
of evaporators. A brief survey of the 
research development in the field of 
ion exchange, which led to this result, 
is given. Development of sodium zeolite 
— then hydrogen zeolite to remove 
alkalinity in addition to hardness so as 
to overcome the difficulties from sodium 
zeolite alone—then the weak-base anion 
exchangers which remove sulfate and 
chloride, but not silica—fluoride method 
of removing silica — and, finally, the 
various strong-base anion exchangers to 
remove silica are covered. 

An actual silica-removal demineralizer 
at the Prairie Creek Station of Central 
Iowa Cooperative at Cedar Rapids, 
is described. MWP paper. No number. 


Directions for ordering papers on p 158 


Water Treatment 
Bower FrepwATeR TREATMENT FOR 
Hich Pressure Hicu-Makeup PLants, 
by J Harlow, Philadelphia Electric Co, 
V J Calise and M Lane, Graver Water 
Conditioning Co. Selecting a demineral- 
izer for Philadelphia Electric Co system 
resulted from a long search for the most 
economical method of increasing steam 
supply to a district-heating setup oper- 
ated by the company in Philadelphia. 
As the load on this district system 
grew, additional steam supply had to 
be furnished. It was decided to con- 
nect to the Schuylkill Station, about a 
mile and a quarter from the southwest 
corner of the steam-heating system. Con- 
siderable economies could be gained if 
the steam from the copper turbine at 
Schuylkill could be made available. 
MWP paper. No number. 
(Continued on page 212) 
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CHROME-MOLY STEAM VALVES 


Hold the line at... 


Oswego, N.Y. Station of 


HIAGARA MOHAWK POWER CO. 


Leading central stations know 
and trust Vogt drop forged steel 
chrome-moly valves in their 
toughest high pressure and high 
temperature services. 


Specify Vogt ... and be SURE! 


*The Huntley Station at Buffalo 
and Dunkirk Station at Dunkirk, 
N.Y. use many Vogt valves. 


TOP: Air view of Oswego, N. Y. 
Station of Niagara Mohawk Power Co. 


CENTER: Valves on main drum of 
875,000 pounds per hour steam gen- 
erator. 


RIGHT: Drains from main steam, at- 
temperator, and superheater lines em- 
ploy a maze of valves. 


NEW CATALOG F-9 
Consult its 400 pages for the complete 
Vogt line of drop forged steel Valves, 
Fittings and Flanges for steam, water, oil, 
gas, air and refrigeration services. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK,-PHIILADELPHIA, CLEVELAND, CHICAGO, ‘ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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FREE BOOKLET 


Tells how to descale, quickly 
and safely, 


Surface condensers 

Fuel oil preheaters 
Feedwater heaters 
Compressors 
Intercoolers, aftercoolers 
Heat exchangers 

Engine cooling systems 
Refrigerating equipment 
Evaporative coils 

Water meters 

Steam filters 
Water-cooled transformers 


Tells how Oakite Compound 
No, 32 cuts descaling time, im- 
proves operating efficiency, pro- 


longs equipment life. 


Booklet sent on request. Write 


Oakite Products, Inc., 
Thames St., N. Y. 6, N. Y. 


iNDUSTRIAL 


OAKITE 


May 
mernoos 
Technical Service ives Located in 


Principal Cities of United States and Canada 


23 


FEEDWATER TREATMENT IN THE Pack- 
inc House, by M B Golber, Armour & 
Co. As boiler design has progressed and 
heat-absorption rates have increased, 
better conditioning of boiler water and 
makeup had to come along. The author's 
company has studied very closely de- 
velopments in this field. 

Makeup water for this concern’s 
plants may be drawn directly from 
wells, rivers, lakes or municipal sup- 
plies. Qualities cover extreme ranges 
from Denver, where little treatment is 
required, except caustic soda, for alka- 
linity correction, to Peoria where hard- 
ness sometimes exceeds 32 grains per 
gallon with considerable calcium, mag- 
nesium, bicarbonate and sulphate con- 
tent. Condensate returns may reach 
one-third of the steam-generating load, 
but are not always recovered. 

A number of factors must be re- 
viewed in choosing water treatment for 
any particular installation on the com- 
pany’s properties. These factors may be 
chemical, mechanical economic. 

Usually many factors covered by the 


| questions referred to above quickly drop 


from consideration, leaving as the major 
item a comparison of investment re- 
quired for a particular treatment against 
the annual operating cost. MWP paper. 
No number. 


WITH READERS 


Continued from page 5 


passer to the chief engineer. 

My personal difficulty seems to be in 
finding sufficient time to read all items of 
interest before the next month’s issue hits 
my desk. 


Vinton, lowa Gorpvon 


Reader Randall touches a problem al- 
ways up front in our thinking—saving time 
for the busy reader. Fast-moving, briefed- 
down writing and plenty of pictures (one is 
worth a thousand words) seem to be part 
of the answer. Any other ideas?—Ed. 


HANDBOOK DEMAND .. . 

Congratulations on your excellent Power 
Handbook! I have passed our copy of Part 
I around to our mechanical and electrical 
maintenance supervisors and mechanics 
and, with one accord, they have asked how 
they might acquire copies. Should it not 
be possible to obtain many copies, the su- 
pervisors asked if it might be possible to 
place reference copies in their shops. 

I realize that the demand for this publi- 
cation will be great, but I hope it will be 
possible for you to meet the demand, at 
least partially. 

Again, congratulations on a fine publi- 
cation. 

Longview, Washington OW Braker 

Now that Part II is published, we have 
reprints of the entire Handbook ($1.00 
each, discounts for quantities). We've made 
a large printing and hope to meet all de- 
mands. If we can’t, we have the plates 
and can reprint again. Ed. 


PROTECTION 


Sectional insulation 
any specification applied 
to individual pipes — pro- 
tected with asphalt- 
covered iron conduit. 


ONE BEST 
PREFABRICATED 


INSULATED PIPING 


THE RIC-WIL COMPANY- CLEVELAND, 0. 
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For the Econom 
Trouble-Free 


PUMPING 


S 
PUMPS 


IN SIZES FOR 10 TO 10,000 GPM 
AND FOR HEADS UP TO 300 FEET 


“Buffalo” Single Stage Double Suction Pumps are per- 
forming every type of clear water service in industry—_ 
and doing it so efficiently and with so little mainte- 
nance care that economy is always the result. Upper 
half of the pump casing is easily removed for impeller 
inspection without disturbing pipe connections, mak- 
ing for inexpensive servicing. The efficient “Buffalo” 
impeller is in perfect hydraulic balance—while casing 
water passages are simply formed to avoid friction 
losses. Shafts, casings, impellers, bearings and pump 
stands are all oversize for long-life insurance. Specify 
“Buffalo” Pumps and you'll get the economy of trouble- 
free pumping. 


WRITE FOR 


BULLETIN 955-N! a 
wG) PUMPS 


BUFFALO, Lo) PUMPS INC. 


488 BROADWAY BUFFALO, NEW YORK 


Canada Pumps Ltd., Kitchener, Ont. Branch Offices in All Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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. Costly plug cleaning, with its high labor bills and 
lengthy equipment down-time, goes out of the conden- 
ser and heat exchange picture the minute chlorina- 

tion arrives. 

This proven process for cutting the costly ef- 
fects of back pressure and poor heat transfer char- 
acteristics caused by slime, really works, as one 
Southern Power Station found out when they be- 
gan using the W&T De-sliming Process. 

In just six months after W&T Chlorinators 
were installed, cleaning and excess steam costs 
were reduced from $1450 per month to $250 

‘ per month and a later survey showed 

an overall saving in excess steam costs 
of $16000 in a year. 

Such savings are indicative of how your 
condensers may be made to operate more 
economically and with far less outage when 

f W&T Engineers install chlorination to 

fight your slime problems. 

To learn how chlorination may be profit- | 
| 


ably applied to your heat exchange equip- 
ment and to take advantage of W&T’s 
\ 35 years’ experience, write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


: CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9 New Jersey 
Rep ted in Principal Cities 


More FREE BULLETINS 


Begins on page 169 


with the Model E-Z Butler de-scaler. 4- 
page bulletin. Butler Engrg. Co, 2612 
Rousseau St, New Orleans 13, La. 


B3 DIESEL ENGINE PROTECTION 
—Data on the functioning of 
Butler diesel de-scalers in railroad and 
marine diesel or gas engines and in 
combination steam-diesel power plants. 
6-page bulletin. Butler Engrg Co, 2612 
Rousseau St, New Orleans 13, La. 


MECHANICAL TRANSMISSION 


B3 ROLLER BEARINGS — _Illus- 

trates and describes full line of 
Shafer self-aligning roller bearings, 
and pillow blocks, flange units, flange 
eartridge units, cartridge units, duplex 
units, etc. 56-page catalog No. 51. Shafer 
Bearing Corp, 801 Burlington Ave, 
Downers Grove, Ill. 


B32 BELT CONTACT WHEEL — Data 
on the company's new “61" spe- 
cially serrated rubber contact wheel 
for abrasive belt backstand applica- 
tions. 4-page bulletin. Carborundum 
Co, P O Box 337, Niagara Falls, N. Y 


B3 SPEED REDUCERS—Gives data 

relating to the single-reduction 
series of the Dodge Torque-Arm speed 
reducers. Output speeds from 115 to 
330 rpm — capacities to 27 hp. 12-page 
bulletin No. A-602. Dodge Mfg Corp, 
Mishawaka, Ind. 


METERS AND INSTRUMENTS, 
ELECTRICAL 


B3 THERMOCOUPLE CODES—Chart 
shows the applications, calibra- 
tion symbols, conductors, polarity and 
color codes of thermocouple and ex- 
tension wires. Resistance tables for 
these wires are shown on réverse side. 
ee Electric Co, Inc, Fair Lawn, 
N. J. 


B35 VOLTMETERS AND AMMETERS 
— Describes features of Series 
500 recording voltmeters and ammeters 
with special emphasis on the newly 
developed moving-iron measuring 
mechanism. Gives information on 
ranges, uses and specifications of models 
for permanent and portable use. 28- 
page bulletin. Bristol Co, Waterbury 
20, Conn. 


METERS AND INSTRUMENTS, 
MECHANICAL 


B36 PROCESS CONTROL — Measure- 
ment of pH, redox and conduc- 
tivity in industrial control systems is 
comprehensively covered. Fundamental 
principles of electro-chemical measure- 
ments as well as final control elements 
for automatic control systems are in- 
cluded. 24-page builetin No. B51-2. 
Minneapolis-Honeywell Regulator Co, 
Station 40, Wayne & Windrim Aves, 
Philadelphia 44, Pa. 


B37 TORQUEMETERS — Descriges 
and illustrates Baldwin SR-4 
torquemeters based on measurement 
with special SR-4 resistance wire strain 
gages. 8-page bulletin No. 328. Baldwin- 
Lima-Hamilton Corp, Philadelphia 42, 
Pa. 


B3 VISCOMETERS — “A Brookfield 

Viscosity Packet” designed to 
provide complete, up-to-date informa- 
tion on both Brookfield viscometers and 
the general subject of viscosity. Packet 
includes 8-page catalog, data sheet, 
price lists, and “What Users Say” bro- 
chure. Brookfield Engineering Labora- 
tories, Inc, Stoughton, Mass. 


B3 TACHOMETER INDICATOR — 

Features the Series 42P tachom- 
eter indicator for speed measuring ap- 
plications where a particularly wide 
range of speed measurement is de- 
sired. 2-page data sheet No. 42P. Metron 
Co, 432 Lincoln St, Denver 
9, Colo. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


PIPE HANGERS — Presents a 
line of spring hangers of the 
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EARNMOTO 


Compact Design—Design 


tonserves space to greatest 
extent possible without sacri- 
fice of strength or accessibility. This com- 
pactness simplifies the direct application of 
electric drive to individual machines. 


Balanced, Integrated Dynamics—For 
Strength—Design of gear unit in the higher 
ratios lends triangular stability based on 
Balanced, Integrated Dynamics. High grade 
grey iron cast frame gives added strength 
and shock resistance. 


Precision-Built Motors — Precision-Built 
A-c and D-c Motors provide dependable 


PHILADELPHIA 


power for all models—fit perfectly with 
gear unit. 


Simplified Assembly—Motor and gear 
unit, each self-contained, are readily separ- 
ated; gears in multi-reduction units may be 
inspected without uncoupling from driven 
machine. 


Quiet, Long-lived Gears —Helical gears 
are alloy steel—precision-machined, wear- 


hardened and arranged in simple train for 
quiet operation and long life. 


Positive Lubrication—Splash system 
with large oil reservoir assures thorough and 
constant lubrication of all parts of gear unit. 
Leak-proof housing. Motor, greased inde- 
pendently, has double-shielded ball bear- 
ing design. 


Unlimited Adaptability—Available in 
single, double and triple reductions to 
provide a wide range of speeds with motor 
ratings from 1 to 60 hp. NEMA "D" type 
flange mounting permits use of any type 
enclosure in A-c or D-c motors. 


Send for new 42 page illustrated catalog GM-48, containing full information and data 
necessary for ordering, and please use your Business Letterhead when requesting same. 


hiladelphia Gea 
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r Works, INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK «+ PITTSBURGH + CHICAGO + HOUSTON 


IN CANADA: 


WILLIAM AND 3 


G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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LLPA 


One 


athe Packing that PACKS ALL 


ALLPAX costs less because it lasts longer oils, 
in continuous, tough service. It retains its 
resiliency and is leakproof without resort- 
ing to excessive pressures. 


ALLPAX Style No. 1 is ideal for general 
utility service against steam, water, air, 
gases, distillates, etc., 
where temperatures do not exceed 600°F. 
For higher temperatures, Style No. 2 is 
recommended. Also available in coil or 


ammonia, oils, 


ring or loose form for services involving economy. 


SEND FOR CCPY OF COMPLETE CATALOG 
CONTACT YOUR NEAREST DISTRIBUTOR 


THE ALLPAX COMPANY INC. 
805 Mamaroneck Ave., Mamaroneck,N.Y. 


Explore the possibilities of Styles No. 1 and 2 
for GENERAL UTILITY SERVICE 


chemicals, general manufacturing, 
food, wood pulp, paper, etc., a type for 
every specific need. 


Other ALLPAX Products include: Valve 
Discs, Sheet Packing, Retainer Packing, 
Molded and Mandrel Cut Packing Rings, 
Packing Hooks and Gasket Cutters. In 
spite of shortages, ALLPAX high quality 
materials are used throughout to insure 
maximum per- 
formance and 


COCHRANE CONTINUOUS BLOWOFF. 


If you are using old-fashioned methods of blowing down boilers 
intermittently, you can save heat, save fuel, save money, maintain 
uniform boiler concentrations—and get your money back inside a 
year—by installing a Cochrane Continuous Blowoff System. 

The savings are due, first to heat recovery by utilization of 
steam flashed from the blowoff and by directing the hot waste 
water (remaining after flash) through a heat exchanger. Uniform 
boiler concentrations, another result, mean smoother boiling con- 
ditions, cleaner steam. 

Send for a copy of Publi 
savings by Continuous Blowoff. 


COCHRANE CORPORATION 3106 N. 17th St., Phila. 32, Pa. 
tn Canada: Canadian General Electric Co. Ltd. Toronto 
la Maxice Babcock & Wilcar de Mexico, Mexice City - in Europe Recuperation Thermique & Epuration, Paris 


COCHRANE 


4410, ing chart for figuring 


SAVES HEAT 
SAVES FUEL 
SAVES MONEY 


More FREE BULLETINS 


Begins on page 169 


variable-support type, suitable for sup- 
port of piping and allied equipment 
subject to positional changes resulting 
from thermal expansion of equipment. 
12-page catalog No. 501. Bergen Gen- 
spring Corp, 15 Park Row, New York 7, 
Ze 


N- 


B4 RELIEF VALVES — Gives data 

on 2 new multiple-assembly re- 
lief valves for large hot-water poaties 
boiler. 2-page bulletin No. P-18. Me- 
Donnell & Miller, Inc, 3500 N Spaulding 
Ave, Chicago 18, Lil. 


B4 GATE AND CHECK VALVES — 
Featured is a line of Ludlow 
valves including double disc gate valves, 
all-iron low-pressure gate valves, iron 
blast gates, swing check valves and 
different types of floor stands. Dimen- 
sions and list prices are included. 64- 
page catalog No. 202-A. Ludlow Valve 
Mfg Co, Inc, Adams St, Troy, N. Y. 


B43 VALVE WATER WORKS — 
Describes Ludlow valves and fire 
hydrants for water works service. Dia- 
gram, sizes and prices are given. 32- 
page catalog No. 201-C. Ludlow Valve 
Mfg Co, Inc, Adams St, Troy, N. ¥ 


NOZZLES AND FLANGES — De- 

scribes and illustrates Taylor 
forge nozzles, welding necks and large 
diameter flanges. A 38-page company 
publication, “Modern Flange Design,” 
is incorporated as a part of this 72- 
page catalog, No. 501. Taylor Forge & 
Pipe Works, P O Box 485, Chicago 90, 
Ill 


VALVES, HEAVY LIQUIDS — 
Data on Rollo valves for viscous 


liquids and liquids with solids. 4-page 
bulletin No. W-404-B4. Worthington 
Corp, Harrison, 


Pump & Machinery 


N. J 

B4 VALVE CATALOG — Covers the 
company’s complete line of valves. 

Sectional views, installation data, and 

diagrams are given. 44-page catalog. 

Ross Operating Valve Co, 120 E Golden 

Gate, Detroit 3, Mich. 


PREFABRICATED 
Discusses advances made in field 
of high- and low-pressure piping sub- 


PIPING — 


assemblies. Describes facilities for 
fabricating jobs from carbon steel, car- 

n moly, all alloys and stainless steel 
piping. 8-page bulletin. Western Pip- 
ing Supply Div, Lummus Co, 504 W 
145th St, East Chicago, Ind. 


oe SAFETY HEAD — Presents nu- 

merous charts and tables cover- 
ing almost any phase of safety head 
information. Fully illustrated with cut- 
away drawings and typical installation 
photos. 52-page catalog No. 54. Black, 
Sivalls & Bryson, Inc, 7500 E 12th St, 
Kansas City 3, Mo. (*Write direct to 
manufacturer on company stationery 
giving name and title.) 


PRIME MOVERS AND ACCESSORIES 


JACKET WATER COOLERS — 

Tells how unit heaters use waste 
heat recovered from engine and com- 
pressor jacket water to reduce plant 
heating costs. Shows how to select cor- 
rect size and type of unit heaters and 
gives typical example illustrating cal- 
culations. 4-page bulletin. Modine Mfg 


Co, Racine, Wis. 
B4 JACKET WATER COOLERS — 
Jacket water coolers for gas, 
gasoline, diesel engine and fluid cool- 
ing are described. illustrates new de- 
sign features and accessories. 4-page 
catalog No. 1351. Young Radiator Co, 
Racine, Wis. 


WATER TREATMENT 
B50 WATER SOFTENERS — Heavy- 


duty series water softeners, ca- 
pacities up to 600,000 grs ae unit — 


1,200,000 grs twin unit. e size up 
to 2-in. — tank diameter 4 24-, 30- 
and 36-in. Features, operation, spec- 


ifications given. 4-page bulletin No. 
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Gyrol FLUID DRIVES 
for 


BOILER FEED PUMPS 
(do you have all the facts?) 


Once you have the facts and know the advan- 
tages, perhaps your company, too, will join 
the ever increasing list of America’s great 
public utilities which use American Blower 
Gyrol Fluid Drives for boiler feed pumps. 


Above, Type VS, Class 
6 Gyrol Fluid Drives 
for boiler feed pumps 
in process of assem- 
bly. The narrow range 
of speed over which 
a boiler feed pump 
must operate requires 
very accurate control. 
This is assured by 
thorough testing and 
inspection at each 
stage of construction. 


4 


~<—left, here are 6 of 12 
boiler feed pumps 
equipped with Ameri- 
can Blower Gyrol 
Fluid Drives installed 
in the new, modern 
Sewaren Generating 
Station of the Public 
Service Electric and 
Gas Company. Each 
unit has a capacity of 
2000 h.p. at $465 rpm. 


For the heavy duty required of high speed boiler 
feed pump drives, American Blower Type VS, Class Gyrol 

6 Gyrol Fluid such important advan- Fluid Drives 
tages to power plant operators as — power savings, 
flexibility of control, lower pressures and reduced 6 Gyrol Fluid Drive 


ai a is designed specially 
maintenance. for the heavy duty 


For complete, concise, factual data on these unique BR ay et -- 
drives, phone our nearest Branch Office or write, oe ; drives, Its speed can 
. . he adjustec 
stating your requirements. matter of seconds—a 


requirement 
i 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN en feed pump 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Amrmcan & Standard Savitary coarosanon 


YOUR BEST BUY AMERICAN BLOWER power PLANT EQUIPMENT 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS - DETROIT LUBRICATOR + KEWANEE BOILERS - ROSS HEATER - TONAWANDA IRON 
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PANGBORN AC-4 
“cos Blast Machine 


cos” 


Cleans Generators, Motors 
Faster 
Getter 


Eliminates Toxic Hazard of Solvents! 


THE new portable Pangborn AC-4 
Blast Machine scours armatures, 
parts, frames, coils, etc. in 4 the 
time of other methods. Material costs 
are reduced 90% and toxic or explo- 
sive solvents are eliminated. 


Look at the savings shown by this recent test on 


electric motors. (Name of Company on request.) 
Cleaning Dupli 500 hp Synch Motors 
Solvent Method ~ $55.00 120 bes, 
PANGBORN Method| 5.00 40 brs. 
SAVING 50,00 (90.9%) |80 hrs. (66.7%) 
Remarks: With Solvent, , drying period took 
an additional 8 hours. 


SIMPLE OPERATION 

New Pangborn AC-4 Blast Machines 
use standard 40-pound air supply to 
remove oil and greases with blast of 
soft, 20-mesh corncob grits. No residue 
left on parts . . . no drying period. 
FOR FULL INFORMATION, write today 
outlining your operation. Address: 
PANGBORN CORPORATION, 90 Pang- 
born Blvd., Hagerstown, Maryland. 

Look to Pangborn for the 
Latest Developments in Blast Cleaning 
and Dust Control Equipment 


ngborn 


BLAST CLEANS CHEAPER 
with the right equipment 
for every job 


| 
| 
| 
| 
| 


| cable 


More FREE BULLETINS 


Begins on page 169 


200. Bruner cere. 


2318 
waukee 45, Wis 


N 30th St, Mil- 


WATER CONDITIONING — De- 
scribes Brooks services, products 
and methods employed in solving many 
water problems encountered in indus- 
tries, institutions and governmental 
works. 16-page bulletin No. 501. Brooks 
Chemicals, Inc, 3304 E 87th St, Cleve- 
land Ohio 


OTHER EQUIPMENT 


B5 POWER FACTOR VISUALIZER 

Prepared in the form of a 
slide-rule-type chart, a power factor 
visualizer that presents a 
simple use of ca- 
pacitors olving low power factor 
problems. Visualizer No. SA-6739. West- 
ng house Electric Corp, Box 2099, 
Pittsburgh 30, Pa. 


SPRAY NOZZLES — Gives details 
covering Yarway involute noz- 
zles for spray cooling ponds and smaller 
involute and flat-spray nozzles for 
industrial processes. 20-page bulletin 
No. N-617. Yarnall-Waring Co, Mermaid 


Lane, Philadelphia 18, Pa 
g AIR COMPRESSOR — Covers the 

Blue Brute 160’ portable air com- 
pressor. Includes features, specifications 
and mountings. 6-page bulletin No. H- 
850-B73. Worthington Pump Ma- 
chinery Corp, Adv Extension, Dunellen, 


N, J. 
B5 HEAT TRANSFER SURFACES 
—Illustrates wide variety of spe- 
cialized heat transfer surfaces appli- 
to such equipment as solvent re- 
covery, intercooling, regeneration, gas 
separation and liquefaction, heat econ- 
ag and drying. 4-page bulletin 
No. ID-151. Modine Mfg Co, Racine, Wis. 


B5 CIRCULATING PUMPS 
on Mixflo pumps for irrigation, 
drainage, sewage disposal, condenser 
circulating and low head water supply 
Includes line d rawings | and dimensions 
of 5 84. 4-page bul- 
Worthington 
Corp, Harrison, 


Data 


B57 WELDING DESIGN — New edi- 

tion of * ‘Manual of Welding Engi- 
neering & Design” now includes articles 
on joint preparation by electric are, 
additional design information com- 
parative data, new welding develop- 
ments and chemical welding aids, pro- 
cedural information. 50 pages. Eutectic 
Welding Alloys Corp, Dept P, 40-40 
172nd St, Flushing, N. Y. 


Release Japan's 


Gas-Synthesis Studies 

Japan engaged in research on the pro- 
duction of synthetic liquid fuels from coal 
with an intensity exceeded only by Ger- 
many during the years before World War 


| Il. Unlike Germany, Japan never oe 


ed in obtaining a substantial part of 
oil supply from this source. 

The Fischer Tropsch or gas-synthesis 
process provided 149,250 of the 1,055,000 
barrels of synthetic liquid fuels produced 
in Japan in 1944, the year of peak produc- 
tion. In that year, the Japanese also pro- 
duced 5780 barrels by direct hydrogenation 
of coal, and 899,970 barrels by low-tem- 
perature carbonization. 

A full report entitled Information Cir- 
cular 7594, “The Synthesis of Hydrocar- 
bons (Report of the Imperial Fuel Research 
Institute of Japan)” can be obtained from 
the Bureau of Mines, Publications Distri- 


| bution Section, 4800 Forbes St, Pittsburgh 


13, Pa. 


NOMOGRAPHIC CHARTS 


Just Published! 

1 A collection of 92 time-saving charts 

* for simplifying and speeding up en- 
gineering computations. The charts apply 
to mathematics and general engineering, 
the fields of hydraulics, mechanics, and 
thermodynamics, and electrical problems. 
They are accurate in a range between slide- 
rule computations 
and exact numerical 
computations, and 


each is followed by 
explanatory text. By 
Cc rt Kulmann. 


244 pages, $6.50 


INTRODUCTION 
TO HEAT 
TRANSFER 


Just Published—2nd Edition 
Shows how to solve heat transfer 
problems in the design of chemical 


2. 


engineering power, heating, and air con- 


ditioning equipment. Covers heat transfer 
fundamentals, applying calculations to de- 
sign of heaters, condensers, boilers, com- 
bustion engine cylinders, and fan’ coils. 
Takes radiation—forced convection— 
heat transfer to boiling liquids—condensing 
vapors—-variable heat a, ete. 7 Aubrey 
I. Brown, Chm., Dept. of Mech. and 
Salvatore M. Marco, Prof. of Mech. Eng., 
The Ohio State U. 2nd Ed., 264 pages, 62 
illus., $4.50 


ELECTRONIC MOTOR 
and WELDER CONTROLS 


Just Published! 

3. Gives detailed explanations of the 

circuit operation of the tube-operated 
equipment found in the two major groups 
of motor and resistance welding control, 
and pin points each operation with clearly 
drawn diagrams. Takes up basic welding 
controls sequence timers synchronous 
timers—-seam welding controls—speed con- 
trol of d-c motors—-the electronic ample- 
dyne—rubber calendar control—ete., ex- 
amining equipment of 
advanced 


George M. Chute, Ap- 
plication Eng., Gen- 
eral Electric 
Detroit. 348 
187 illus., $6.50 


INTERNAL 
COMBUSTION 
ENGINES 


Just Published—6th Edition 

4 A thorough treatment of internal 

° combustion theory, analysis, prob- 
lems, and design. Discusses the combustion 
process, fuels, carburetion and fuel injec- 
tion, combustion chamber design, engine 
lubrication, and engine design. By Lester 
C. Lichty, Prof. of Mech. Eng., Yale U. 
6th Ed. 596 pages, 461 illus., $7.00 


SEE" THESE BOOKS 100 DAYS FREE 


t tee., 330 W. 42d | 18 
Send me the bookis) checked below for 10 days’ 
examination on approval. In 10 days I will pay 
plus few cents for delivery, 


for the book(s) I keep 
aod return unwanted book(s) postpaid. (We pay 
delivery on orders accompanied by remittance; 


same return privile 

ulm ‘ann—NOMOGRAPHIC CHARTS 
Brown & Marco—HEAT 
Chute—MOTOR and WELDE 
CONTROLS 
Lichty—INTERNAL COMBUSTION 
ENGINES 
(Print) 


Name 


$6.50 
$7.00 


> 


Address 


City Zone State 
Company 
Position PT 


This offer applies to U.S. only. 
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ERNST WATER COLUMN & GAGE CO. 


PHONE: LIVINGSTON 6-1400 
250 South Livingston Ave., Livingston, New Jersey 


Manufacturers for More Than 40 Years 


SPECIFY ERNST WATER COLUMNS e 
Bronze, Forged Steel, Stainless Steel, All Iron e 


LIQUID LEVEL GAGES 


For All Pressures and Temperatures e For Boilers, Tanks, Refinery Service, Etc. 


INCLINED FOR 
BETTER 
VISIBILITY 


= 


NO GAGE GLASS 
PACKING NUTS 


Water Level 
isible 
from below 


Fig. 83 
No. 5 high and low dlarm 


column wth vertical gages 
and ne weighted type 


DESIGNED FOR 
250-450-650 LBS. W.S.P. 


Simple and easy to 
install a 
wrenc 


the hand wheel com- 
presses the packing. 


Standard vertical bronze 
water gage, 350 pound 
design, heavier construc- 
tion up to 450 Ibs. Stain- 
less and forged steel for 
higher pressures. 


Alliron gages for pres- 
sure up to 250 Ibs., 
heavier construction 
up to 350 Ibs. 


Insure Safety with ERNST INSERTS 
Mica-protected Flat Glass 
and PRISMATIC REFLEX 


High and Low Alarm Column Equipped 
with Split-Gland Type Adjustable 
Inclined Water Gage 


ERNST LEAKLESS TRY COCKS 
Designed for 450-650-1500. Weighted 
T 


2500 Ibs. 


ype 
Try Cock 
Fig. 45 
Ernsthru Vision 
Mica-Protected 
Single Insert 


Fig. 15 


Fig. 41 
Mlustrates 


Fig. 10 
Plain Sight 


Illuminator 


Fig. 31 
Ernst Plastic Guard, 
Replaceable Plates 


Ernst Leakless Try Cocks 
Assure Maximum Safety 


Fig. 06 
Bronze, with Wheel 


250 Ib. Pressure, 
Bronze, with Iron 
Weight Double Chain 
Pull 


Spring Type 
Fig. AS-250 


Fig. E-811 
Fig. 17-28 Flapper Type 
Tubular Glass Type Single Window 


SIGHT FLOW INDICATOR 


“See what's going on” .. . inside 


for insertion 
into pipelines 


B 
Double Window 


GAGE GLASSES— Tubular and Flat Type 


ALSO SQUARES AND CIRCLES To 


FLAT TYPE REFLEX CLEAR AND RED-LINE 

AND CLEAR MAGNIFYING TYPE 
WHAT YOU NEED, YOU PAY FOR, 
WHETHER YOU BUY IT OR NOT 
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Specify: 
B—Inside 


Diameter 
A—Outside 
Diameter 


C—Thickness 


Fig. 21—Lip Mold 
Rubber Gasket 


High Pressure Composition RUBBER GASKETS 


Manufactured in all sizes to fit your water gages 


22—Standard 
bber Gasket 


219 


F Vv 

State 
Requireme an 
Send for seal 
NEW CA 106 
a 4 2 
4 

i 
Se | 

} ‘ 
Fig. 5 Fig. 8 4 
yr req ry ig 
a 

ap 

5 protected i 
with 

‘ge = 
Prismatic 4 
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Water Fig. €-57 ; 
; Shows 

SY 


Fig. 3169 
single stage, 
open impeller 
centrifugal 


TRANSFER 

_ Highly Adaptable . . . Exceptionally Efficient 
OULDS 

Designed for Long Service 
Here’s a new Goulds pump, built to do many differ- 
ent jobs. Especially designed for general water serv- 

| ice, process work, slurries, circulation, transfer, and 

; factory wastes, the remarkably versatile 3169 also 

5 handles air conditioning, plumbing, heating, and 


many others. 


DEPENDABLE, ECONOMICAL OPERATION 
Its modern hydraulic design provides exceptionally 
high operating efficiency with low power consump- 
tion. Ruggedly constructed, yet light and compact, 
this pump will give you trouble-free service over the 
long pull. 


AVAILABLE IN TEN SIZES Available in ten 
sizes for both motor and belt drives, the 3169 has 
capacities up to 1080 G.P.M.—with heads to 290 ft. 


For complete information phone or write Pump Head- 
quarters, Seneca Falls, N.Y. Ask for Bulletin 720.4. 


APPOINTMENTS 


Allis-Chalmers Mfg Co, Milwaukee, an- 
nounces re-election of W A Roberts as 
president, and election of Boyd S Oberlink 
as vice-president. Oberlink will continue 
to serve as assistant to the vice-president 
in charge of tractor div. ... J F Roberts 
becomes director of engineering and R C 
Allen consulting engineer of general ma- 
chinery div. ... W A Yost is named head 
of newly organized mechanical power dept. 
Reporting to Yost are: O A Haas, manager 
of blower and condenser section; T J 
Hodan, manager of water conditioning sec- 
tion; C C Jordan, manager of steam tur- 
bine section; and W J Rheingans, manager 
of hydraulics section. . . . Thomas J Han- 
ley succeeds the late D J Goodsole as su- 
pervisor of electrical and hydraulic turbine 
service and erection. 


New distributor in the Chicago area for 
Cyelotherm Corp is Temperature Equip 
Corp, 816 N Kostner St, Chicago. 


Combustion Control Corp, Cambridge, 
Mass., appoints Laurence D Sibley vice- 
president in charge of sales. 


William S DuBois has been named to 
head a new department of market research 
established by Harbison-Walker Refrac- 
tories Co, Pittsburgh. . . . Lawrence E 
Mock has succeeded W Forman Bickel 
who resigned as treasurer after having 
served in this capacity for 24 years. Bickel 
will continue to serve as a director. 


Westinghouse Electric Corp assigns T | 
Phillips to the staff of industrial products 
vice-president John K Hodnette. Thomas 
R Lawson becomes assistant sales manager 
and Mark F Slusser administrative as- 
sistant, industrial product sales. 

Robert E Ferry is named manager of ap- 
paratus sales offices in Wheeling and Fair- 
mont, W. Va. He will be located in the 
National Bank of West Virginia Bldg, 
Wheeling. . . . L B McCully is made 
general manager of East Pittsburgh di- 
visions in addition to his present duties as 
manager of transportation and generator 
divisions. . . . New Northwestern district 
headquarters are now located in the Mer- 
chandise Mart, Chicago. 


Leo J Haller has been appointed sales 
engineer in the Pitttsburgh branch office 
of Builders Iron Foundry and its as- 
sociates, Builders-Providence Inc, Omega 
Machine Co, and Proportioneers Inc. 


Hays Corp, Michigan City, Ind., promotes 
John R Heming to position of project 
engineer in charge of combustion control. 


Boston office of Leeds & Northrup Co has 
moved to 430 Lexington Ave, Auburndale 
(Boston). 


Harmon E Keyes, chemical and metallurg- 
ical engineer, has joined the technical staff 
of Infileo Inc, Tucson, Ariz., as a special 
consultant, 


D J Murray Mfg Co, Wausau, Wis., an- 
nounces re-election of Fred C Boyce as 
president. Other elections include: A W 
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POWER 


... There are no fittings 
like WeldELLS 


When we say there are no welding fittings like WeldELLS 
we feel that we are simply repeating the expressed opin- 
ions of thousands who know pipe welding. 

Often it is the opinion of a designer who recognizes the 
engineered strength distribution and closely controlled 
metallurgy of these fittings that are designed by engineers. 

Frequently, it is the opinion of a construction superin- 
tendent, maintenance man, or welding foreman who has 
discovered job-speeding, cost cutting features in WeldELLS 
that are combined in no other fittings. 

Sometimes it is the opinion of those whose unusual 
requirements can only be satisfied in the broader Taylor 
Forge line; for in certain sizes, weights and materials it can 
be truthfully said that there are no fittings BUT WeldELLS! 


TAYLOR FORGE & PIPE WORKS 
P. O. Box 485, Chicago 90, Illinois 
Offices in all principal cities 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Mat., Canada 
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Pi js avall- 
Spiral ipe 


Please send Catalog 484 covering welding fittings 
and forged steel flanges. 

0) Send Bulletin 493 covering Taylor Spiral Pipe and 
related fittings. 

NAME 


POSITION 


COMPANY 


STREET ADDRESS 


city ZONE STATE 


Mail to Taylor Forge & Pipe Works, P. O. Box 485 
Chicago 90, Ill. 
501-0751 


1 
able in a broo = 
Cow 
ond thicknesses- 
sizes bulletin. 
“ 
‘ 
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Neat Thrifty 
Reliable Safe 
Compact Self-contained 


Leffel offers you the exact boiler to suit your 
plant need. Available in conservative ratings 
of 6 through 250 actual horsepower, Leffel 
boilers are built to take substantial over- 
loads. And the savings on fuel will amaze 
you. Where boiler room space is at a pre- 


mium, a compact Leffel is the answer. COAL, © 


GAS or Oil fired; easy to convert from one 
type of fuel to another. (For stoker firing, 
the specially designed Leffel Underfeed Stoker 
may be used). Before you buy a boiler, it 
will pay you fo get the facts on the line of 
Leffel Scotch Type Boilers. 


Write for descriptive catalog. 
The James Leffel & Co. 


Dept. O 


Springfield, Ohio 


Tri-LOK rectancutar 
OPEN STEEL FLOORING 


OPENINGS SMALL ENOUK 
TO PREVENT PASSAGE O 


Tri-Lok strength is obtained by truss 
action through twisted cross-bar, curved 
in opposite directions at each bearing-bar. 
Standard openings in Tri-Lok Rectangular 
Steel Flooring are 1'' x 374''—other sizes 
can be supplied as required. 

Diagonal, or Super-Safety U-type Floor- 
ing, and stair treads of all types, are 
available. Bulletin KF 1140 describes the 
construction features of Tri-Lok Open Steel 
Flooring. 

The Tri-Lok Company is also equipped 
to furnish riveted and Tri-Forge welded 
open steel flooring. Tri-Lok grating can 
be furnished in a variety of metals, includ- 
ing aluminum alloy, stainless steel, etc. 


DRAVO CORPORATION 
National Distributor for the = 
Tri-Lok Company 
Dravo Bidg., Pittsburgh 22, Pa. 
Sales Representatives 
in Principal Cities 


More APPOINTMENTS 


Begins on page 220 


Plier, executive vice-president and general 
manager; M P McCullough and D C 
Everest, vice-presidents; C L Durkee, vice- 
president and sales manager; George L 
| Ruder, treasurer; W A Marquardt, secre- 
tary. 


Robert W Suman has been made chief 
engineer of Link-Belt Co’s Philadelphia 
plant. He has replaced William S Campbell 
who retired from active duty. 


General Electric Co announces personnel 
changes as follows: Laurence R Lee is now 
assistant to manager of engineering for 
turbine divisions. C B Seelig is appointed 
assistant manager of Fitchburg (Mass.) 
turbines sales div. . . . Dr Louis T Rader 
becomes assistant manager of engineering 
of control divisions at Schenectady, N. Y. 
. . » Gordon E Walter is named assistant 
division engineer of specialty transformer 
engineering div at Fort Wayne, Ind... . 
E E Hinson as assigned as sales represent- 


ative in Washington, D. C. He will be | 


located at 806 15th St, N W, and will have 


responsibility for the sale of industrial 


laminated plastics and electric insulating 
materials. . . . John F Welch succeeds 
Enno W Lankenau who retired as manager 
of fractional horsepower motor divisions 
plant in Decatur, Ill, 


William C Young, sales engineer with 
Nordberg Mfg Co, is transferred to the 
| firm’s office in Washington, D. C. Joseph 
Monroe will assume Young’s duties as 
sales engineer in the Milwaukee office. 


Gulf States Insulation Co, P O Box 1281, 
Mobile, Ala., has been chosen distributor 
for Plibrico Jointless Firebrick Co. 


Owens-Illinois Glass Co assigns Frank 


A Davenport as Kaylo sales engineer in 
Atlanta, Ga. He replaces C H Ramien who 
is now acting as resident engineer at a 
Kavlo installation for Gulf Oil at Port 
Arthur, Texas. 


A P Jeffery has become a power plant 
equipment sales engineer for Swartwout 
Co in the Albany and Schenectady ter- 
ritory. He will be located at 11 Dutch 
Village, Albany, N. Y. 


Albert B Diss is now manager of manu- 
facturing operations of Watson-Stillman 
Co, Roselle, N. J. 


Chicago midwest headquarters for Sarco 
sales representatives has been moved to 


322 W Randolph St, Chicago. 


Aetna Ball & Roller Bearing Co, 
Chicago, elects J J Rozner vice-president 
in charge of overations. J E Dillon replaces 
Rozner as chief engineer. C E Poehler 
becomes assistant to plant superintendent. 


John H Mackey has succeeded Rov H 
Nelson as assistant superintendent of Brier 
Hill blast furnaces of Youngstown Sheet 
| & Tube Co. Nelson has recently been made 


Watchdog of your 
Conveyor System 


Interlocking of Belts 


The Ensign Centrifugal 
Switch provides for the se- 
quence operation of multiple 
belts. As the belt on which 
the switch is installed 
reaches the required speed 
the control circuit of the 
starter on the inby belt is 
closed. 


Belt Protection 


When used with time delay 
relay the Ensign Centrifugal 
Switch prevents burning of 
belt due to slippage. 


Available for A.C. or D.C. 
current. Write for Bulletin 
No. 1100. 


914 Adams Ave Huntington 4, 
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COCHRANE CORPORATION 


3106 N. 17th Street 
PHILADELPHIA 32 


In Canada 
CANADIAN GENERAL ELECTRIC CO., LTD. 

In Mexico 
BABCOCK & WILCOX de MEXICO, S. A. 


In Europe 
RECUPERATION THERMIQUE & EPURATION 


WOT PROCESS WATER SOFTENERS ond 
HOT PROCESS 
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COCHRANE wr” 


ot SOFTENER 


Serves o Great Railroad 


NE of the features of the huge 

Pennsylvania Station—30th 

Street, Philadelphia, of the Penn- 

sylvania Railroad is the ultra mod- 

ern power plant designed by 

internationally recognized architects 

and engineers. Recently installed in 

this power plant to serve additional 

capacity is a Cochrane two-stage 

Hot Process Softener for the boiler 

feed. It will handle 80,000 gallons per hour makeup 
and 10,000 gallons per hour condensate. The first 
stage of softening is lime and soda ash, the second 
stage is phosphate treatment. The water is then filtered. 


Cochrane developed the hot process of softening 
boiler feed many years ago and has continued its 
leadership in the water treatment field. 


Consult Cochrane on any problem involving water 
conditioning. 


FILTERS IN-30th ST. STATION POWER 
PARIS 
4 
= 
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R-REFINE 


MALLEABLE 


UNIONS~— 


... for permanent tightness 
without jamming 


All Jefferson Unions including Specialty Types feature the 
Recessed spherically ground Brass Seat . . . a construction 
which assures a leakproof union rather than a jam joint. 
Furthermore, this design provides a brass to iron joint with 
the seat so located as to be fully protected from pipe ends 
should they be screwed in too far. Rings are cut from 
special brass tubing . . . not cast, and ring channels are 
machined rather than cast. These details insure against 
any possibility of the seat rocking. 


In addition to its regular line of unions, Jefferson also 
makes AAR male and female unions, Enduro 300%, Excel 
2502 and Master 1502 unions. 


All Jefferson Unions in all types can also be furnished with 
ground, all-iron seats. 


AIR-TESTED 


Get full details from apf 
nearest distributor . or 
write us direct. 


More APPOINTMENTS 


Begins on page 220 


assistant superintendent of Hubbard blast 
blast furnace. . . . Frank Senzik has been 
appointed assistant superintendent of con- 
struction for the Youngstown, Ohio district 
of the firm. 


Binks Mfg Co, Chicago, announces addi- 
tion of a pump div. Karl W Osterstrom is 
made manager in charge of sales, engineer- 
ing and development of this division. 


Robert L Day is promoted to factory sales 
engineer for General Controls and will 
be headquartered at Glendale, Calif. 


Key Co, East St. Louis, Ill, appoints L 
W Matthey vice-president and assistant 
general manager; and F B Riggan, vice- 
president in charge of research and de- 
velopment. 


John Seagren has been made chief engi- 
neer of National Supply Co’s engine 
div at Springfield, Ohio. Harvey W Han- 
ners and George F Noltein have been 
named chief research engineer and con- 
sulting engineer, respectively. 


Chas J Riley & Sons, Chicago, specialists 
in conservation of tanks, bunkers, and 
other surfaces, announce the extension of 
this service to the East through their as- 
sociation with W J O’Brien of O’Brien 
Steam Specialty Co, 393 Heffernan Bldg, 
Syracuse, N. Y. 


Gordon Miscall has joined Parker Ap- 
pliance Co, Cleveland, as industrial sales 
engineer. He will represent the firm in 
the southern Ohio, western Pennsylvania, 
West Virginia and Kentucky territory. Mis- 
call succeeds H C Jacobs, now represent- 
ing the company in northern Ohio and 
Indiana, an area previously served by C 
D Uldricks, presently Pacific Coast repre- 
sentative with headquarters in Los Angeles. 


Richardson-Allen Corp, New York, 
names Dr Harry N Walker vice-president 
in charge of sales. 


Edgar H Cummings becomes chief engi- 
neer of the Round Associate Chain Com- 
panies. 


Skilsaw Inc, Chicago, announces election 
of Edwin B McConville as executive vice- 
president; Paul Watts, vice-president in 
charge of sales; and Ralph B Brundrett, 
treasurer. 


David E Feinberg has been made a vice- 
president of United States Air Condi- 
tioning Corp, Minneapolis. 


Westinghouse Air Brake Co has estab- 
lished sales facilities in Canada. Canadian 
Westinghouse Co, Ltd, Hamilton, Ontario, 
will handle the firm’s line of industrial air 
compressors and pneumatic control equip- 
ment. 


Henry Steffans is made manager of 
Thomas C Wilson’s new office at 3147 
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Avoid excess be!t tension, pr 
Page and minimize wear on be 
» cover by lagging the head pulley. 


TO ELEVATOR BELT USERS 


@ With Republic Elevator Belting on 
the job, you're set to handle bigger pay loads with 
less trouble 

Don't lose this advantage by improper methods 
of application and maintenance! 

Your local Republic Rubber Distributor can 
show you many ways to improve efficiency and 
increase service life of elevator belts. As an experi- 


ent slip- 
pulley 


Shield foot pulley with sloping deflector 
to prevent falling material from jamming 
or hotes in belting. 


enced specialist, he is fully prepared to help you 
select exactly the right Industrial Rubber Product 
for your requirement. Contact him today 

Remember, Republic Rubber has been the spe- 
cialist in the field of Industrial Rubber Products for 
more than 50 years. Use Republic products and 
you use the best. Use Republic products correctly 
and you save the most! 


side rather than the bucket side. 
herefore Republic belfs have extra thick | 


installation. 


covers at points of gredtest weat end are 
tainly branded “Bucket Side” for proper. 


POWER 
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is costly breakdowns 


Republic Elevator Belting is built) t0 ‘kéé@p moving under the — 


most grueling working conditions. 


‘Elevator belt wear Is severest on the 


4 


Made in fold-edge construction with multiple plies of heevg, — 


is. specially designed to resist bolt pull al-the buckets, 


Tough abrasion-resistant black mbber covets. give Belt cars 
stand-up under more 


casses maximum protection . . 
severe service requirements. 


Republic Elevator Belting is supplied’ in ‘all widths 


and plies. All fabrics are permanently: tedted against mildew. 
See -your local Republic Distributor or write direct for full facts, 


REPUBLIC RUBBER DIVISION 


Lee Rubber & Tire Corporation 


YOUNGSTOWN, 


‘prestretched rubber-insulated fabric, Republic Elevator 


WW 
| 
— 225 


has rectangular, square-edge 
steel bars that provide a non- 
slipping, level walking sur- 
face . . . 90% open area 
for light and ventilation . . . 
great strength to support 
heavy loading, without any 
lateral deflection of bars. . . 


Perforated Metals 


| Wedge-Slot Screens 


Mitco Open Steel Flooring, 


Hendrick Open Steel Flooring 


no bolts, rivets or angle irons to loosen, or to collect dirt and 
«fuse ... no welds, with residual stresses that lead to warping. 

Hendrick Mitco Open Steel Flooring is regularly furnished in 
integral panels up to 38 inches wide, with lengths to suit span. 


1876—Seventy-Fifth Anniversary— 1951 


Perforated Metal Screens A la nufac le a ung Compan Y 
Architectural Grilles 46 DUNDAFF STREET, CARBONDALE, PENNA. 


Shur-Site Treads, Armorgrids Sales Offices In Principal Cities 


and HEATING SETS © 
Custom Built 


For almost a half century, Lockett has been sup- 
- plying, to fit individual needs, efficient, stand- 
ard and custom-built, Fuel Oil Pumping and Heat- 
ing Sets, for mechanical and steam atomizing oil 
burners. Combinations of various types of pumps 
are available. Each pump is suitable for the full 
rated capacity of the unit; and one heater section 
is a spare. Lockett supplies everything, complete. 
Inquiries are invited. Ask for Bulletin AML-40-2. 


LOCKETT FUEL OIL PUMPING 


GRISCOM RUSSELL STANDARD 
TWIN G-FIN HEATER SECTION 


The efficient, compact unit illus- 
trated above, consists of one 
Worthington Duplex Steam Pump 
and one Electric-driven Pump. 


Heaters for Lockett Pumping and 


Heating Sets consist of the proper — 


number of G-Fin Sections mounted 
in parallel, of series, with 


one | 
unit as a spare. Ask for Bulletin 


AML-40-4. 


‘M. LOCKETT & COMPANY, LTD. 


| Contracting Mechanical Engineers 
NEW ORLEANS - HOUSTON - DALLAS - GALVESTON 


More APPOINTMENTS 


Begins on page 22 


N Broad St, Philadelphia. This office will 
serve the Philadelphia, Camden and Tren- 
ton areas. 


Weston Electrical Instrument Corp, 
Newark, N. J., announces retirement of 
Harold L Olesen, executive assistant, after 
20 vears of service. 


Yale & Towne Mfg Co, Philadelphia 
Div, has sold its industrial scale business 
to Detecto Scales Inc, Brooklyn, N. Y. 
The transaction involved scale patents, 
equipment, parts and inventory, but none of 
the Yale trade marks, except “Kron.” 


Fluor Corp, Ltd, Los Angeles constructors 
and engineers, appoints Robert L Mer- 
rick manager of engineering and construc- 
tion. John Marshall becomes manager of 
engineering, while Frank G Crawford as- 
sumes duties of chief engineer me- 
chanical, 


Brig Gen Paul X English (ret) has joined 
Guy B Panero, engineers of New York 
and Washington, as director of industrial 
engineering. 


Frank P Anderson is appointed secretary 
of Hydraulic Institute, the Compressed Air 
and Gas Institute, the Heat Exchange In- 
stitute and the Diamond Core Drill Mfrs 
Assn. Headquarters of the various groups 
are at 122 E 42nd St, New York City. 


Refrigeration Equip Mfrs Assn an- 
nounces election of officers as follows: W 
A Siegfried, president, Superior Valve & 
Fittings Co, succeeds R H_ Israel—presi- 
dent; R L Sears, director of sales, Lynch 
Corp,—vice-president; John E Dube, presi- 
dent, Alco Valve Co,—treasurer; and L C 
McKesson, vice-president in charge of sales, 
Ansul Chemical Co,—secretary. These new 
officers, with R H Israel, retiring president, 
comprise the executive committee of REMA 
for the fiscal year as of May 1. 


OBITUARIES 


Ward S Patterson, 46, executive assistant 
to the vice-president in charge of engineer- 
ing, Combustion Engrg-Superheater Inc, 
New York, died May 21 at the Northern 
Westchester Hospital, Mt. Kisco, N. Y. 


T M Heermans, 62, assistant manager of 
sales of Allis-Chalmers centrifugal pump 
dept, died suddenly May 17 in Milwaukee, 
Wis. 


James M Kenny, 48, a contract engineer 
for Combustion Engrg-Superheater Inc, 
died on May 12. 


William N Brownlie, plant superintendent 
at the Massachusetts Memorial Hospital, 
Boston, died May 19 in that city. 


Ralph A Gerow, 55, chief engineer at the 
Massachusetts Reformatory, West Concord, 
Mass., died May 12 in that town. 


POWER + JULY 1951 


| 
| 
4 a 
| 
| 
ay | | 
| 
| | 
| 
| 
| 
| as 
| 
rT? 
Te 
¢ 
— 
| 
| 
| 2 
\ 


TWIN AMERICAN CRUSHERS PRODUCE 
3,570,000 TONS OF CRUSHED COAL 
IN 5% YEARS 


16” ROM 
Reduced to 3/4 at 
900 Tons Per Hour 


The Ohio Power Company Tidd 
Plant at Brilliant, Ohio 


Type “S” Crusher. Ca- 
pacities from 25 to 500 
TPH. 


Note the compactness of area in which these two direct 
motor-connected 60S Americans are installed 


In commercial service since September, 1945, at the 
Tidd Plant of The Ohio Power Company, Brilliant, 
Ohio, the twin American 60S Crushers shown in the 
installation above have reduced 3,570,000 tons of 16” 
run-of-mine bituminous coal to a 34” product. 


Even with this record, these crushers—each rated 
at 450 tons per hour—were not fully loaded until No- 
vember 1, 1948, when the plant started commercial serv- 
ice of its second turbo-generator. 


CRUSHERS NOW HANDLING 420,000 TONS 
PER UNIT PER YEAR 


Close to half a million tons per unit... the de- 
pendable, uniform, high tonnage at The Ohio Power 
Company plant is typical of American performance. 
Rugged Americans are producing unfailingly at other 
plants throughout the world, too—offering a complete 
once-through crushing plant in ome compact unit. 


Get the full details on efficient power plant coal reduction. 
WRITE for Builetin "CRUSHING COAL AT LESS THAN I¢ PER TON" 
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PULVERIZER COMPANY 


1349 Macklind Ave. 
St. Louis 10, Mo. 
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variables, 


AIR FLOW 
CONTROLLER 


CASH STANDARD 
FUEL FEED CONTROLLER. . . 


Automatically Regulates 
Fuel Feed 


This CASH STANDARD Master 
Controller automatically regu- 
lates fuel feed. Locate it con- 
veniently. Working from boiler 
pressure, it will adjust the rate 
of combustion by regulating the 
rate at which fuel (any kind of 
fuel) is supplied to 1 boiler 
furnace. And it will adjust the 
Air Flow Controller so the cor- 


‘rect amount of air is supplied 


for proper combustion — hence, 
money saving. 


hig 


Meters the Air Needed for Combustion 
This CASH STANDARD Air Flow Controller 
meters the air needed for combustion. install 
it near its damper. It is not affected by 
changes in fuel bed 

because it meters air supply ac- 
cording to the differential Pressure through 
the gas passages of the boiler, doing its part 
to insure perfect combustion. 


esistance or any other 


Whether you burn coal, oil, or gas 
these CASH STANDARD UNITS 
present an immediate opportunity 
Sor you to save money and have a 
bly modern boiler room. 


YOUR FUELS TO WORK WITH 


Your boiler room is a number ONE place 
to make cost cuts through gaining peak 
effectiveness of your fuels, You accom- 
plish this through the installation of a 
CASH STANDARD Automatic Combus- 
tion Control System. Then you realize— 
LESS FUEL COSTS—LARGER BOILER 
CAPACITY — SAVINGS IN MAIN- 
TENANCE. 

The reason for these benefits is that these 
CASH STANDARD units give you 
CORRECT FUEL FEED—FUEL AIR 
RATIO, and OVER-FIRE DRAFT. 


CASH STANDARD units are available 
in a number of variations. Combinations 
can be made to give you complete auto- 
matic control with all of its benefits 
whether for one or a battery of boilers. 
Size or typeof boiler makes no difference. 


CASH STANDARD FURNACE DRAFT CONTROLLER 


Maintains a Constant Draft in the 
Combustion Chamber 
This CASH STANDARD Furnace Draft Controller 
comes complete with Operating Power 
ylinder) works from overfire’ draft, requlati 
the boiler yptake damper to maintain a consta: 
draft in the combustion chamber. 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 


| Utilities Burn 
Record Coal Tonnage 


| Largest Steam 


| Electric Corp an order for a 185,000-kw tan- 


| Diesels for Power 


“More POWER NEWS 


| Tangier Puts in 


To provide for municipal water supply, 
industrial and residential power and light 
for an expected 100,000 population by 
1956. Tangier, North Africa has provided 
two Worthington 1370-hp diesel generator 
sets with SEH-6 engines and Electric Ma- 
chinery Co generators. 

Present power plant includes two Italian- 
made generators, one 2200 hp and the sec- 
ond 1700, which will work in parallel with 
the new Worthington units. One 1000-hp 
and one 500-hp engine generator will be 
retired. 


Turbine on Order 


Public Service Electric and Gas Co of 
New Jersey has placed with Westinghouse 


dem compound steam turbine, largest 
single-shaft 3600-rpm turbine ever built. 
It will have 25-in.-long blades, longest ever 
used. 

The turbine scheduled for service at the 
company’s Burlington plant will operate 
with steam at 2350 psi and 1100 F, with 
reheat to 1050 F. It will be a triple ex- 
haust design. Speed at the tips of the 25- 
in. blades will be about 1070 mph. 


America’s electric utilities consumed 
nearly 92 million tons of coal in 1950 and 
probably will reach a record 108 million 
tons this year. 

These figures, according to L R_ Lud- 
wig, assistant to the vice-president, West- 
inghouse Electric Corp, place electric 
utilities almost on a par with the steel 
industry as a market for the nation’s coal. 

The  electric-utility industry burned 
94% more coal than in 1949 but was 
still about 8% below the peak year’s con- 
sumption of 99% million tons in 1948. 

Westinghouse market-analysis people 
estimate that the total annual sales of 
kilowatt-hours by the electric-utility in- 
dustry will rise from about 275 billion in 
1950 to 634 billion in the next 15 years. 
Using the 1950 ratio of coal to kwhr they 
find the electric utilities will be using 
about 211 million tons annually, about 2%4 
times the present consumption. 

Amount of coal required to generate a 
kwhr of electricity has declined from about 
7 lb per kwhr in 1900 to the average rate 
in 1950 of 1.19 lb. Some of the newest 
steam plants are operating at a rate of 
% lb per kwhr. Advances made in steam 
turbine and generator design, are respon- - 
sible for much of this gain in‘fuel-burning 
econcmy. 

Th: steam turbines of tomorrow will 
be even larger and more economical. 
Single-shaft, 3600-rpm turbines with maxi- 
mum capabilities of 125,000 kw already 
are under construction, and 150,000-kw 
machines are on order. 


(Continued on page 230) 
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PPE 


COVERING 


Available in Cylinders or Half-rounds 


UNIBESTOS* 


... Single-layer application saves money 


When you can insulate a pipe efficiently with only one layer of covering, 
you save money. The range of thicknesses in which Unibestos Pipe Insula- 
tions are made permits the economies of single-layer application.’ Also a 
distinct saving in warehousing is made possible because fewer sizes of insu- 
lation are required in stock for maintenance work. But range of insulation 
thicknesses for single-layer application is only one of the many features of 
these 2 great pipe insulations—UNIBESTOS No. 750 and No. 1200. Write 
toda; for catalog giving complete informat ion.* 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. 1819 7 332 SOUTH MICHIGAN AVENUE s CHICAGO 4, ILLINOIS 
*New 8-page catalog (No. 76-109) “UNARCO Imnsulations + Asbestos Packings + Gaskets + Textiles” 
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Discarding 
condensate 
because of 


OIL? 


If you are throwing away valuable 
condensate rather than risk its return 


to the boiler because of oil contami- © 
nation, filtration with Sorbo-Cel may _ 


be the answer to your problem. 


Low in Cost q 

This specially processed diatomace- 

ous silica powder provides a simple, 

economical method of removing 

emulsified oil from water and theretsy 

obtaining an oil-free condensate fér 

boiler feed or other use. Total cost 

ranges from only 1¢ to 3¢ per 1000 
gallons of water filtered. 


How it works 

A small amount of Sorbo-Cel is sim- 
ply mixed with the oil-contaminated 
water, which is then pumped through 
a pressure filter. Here the oil globules 
are removed by the specially treated 
Sorbo-Cel particles, and both are re- 
tained upon the filter screen. The fil- 
tered water alone passes through. 


Does complete job 
Sorbo-Cel does a complete job of 
oil removal. In addition, it removes 
other suspended matter such as rust, 
scale, clay and precipitates. And its 
action is so efficient that large vol- 


umes of water can be filtered in a | 


relatively short time. 


A bulletin that gives further facts 
about this low-cost way to remove 
oil from water is available on re- 
quest. Just use the coupon 

low. 


SORBO-CEL 


f Johns Manville 
x 290, New York 16, N. Y. t 
Send me free bulletin giving advan- & 
tages of Sorbo-Cel filtration. i? 


Name 


Johns-Manville 


‘More POWER NEWS 


d from page 228 


Money Sought for 
Packaged Power Plants 


MELBOURNE (McGraw-Hill World 
News)—-Recurrent power blackouts, which 
have been harassing Australian industrial 
centers for ten years, will be licked within 
another year in Sydney if $6 million can 
be found for importation of American 
“packaged” power plants. 

Sydney is mainly interested in the 5000- 
kw units which were developed during 
World War II for rapid installation in new 


| load centers. Plants are completely self- 


contained and are supplied as _prefabri- 
cated units ready for installation. They 
need only a concrete foundation and a 
fibro-asbestos shed. 

By midyear, Sydney’s long-term power 
development program is expected to add 
90,000 kw to present capacity. This in- 
crease will be insufficient to tide Sydney's 
industries over periods of high loads, but 
with the power from American package 
plants thrown in, Australia’s largest indus- 
trial city hopes to pull through the next 
winter without blackouts. 


Latest Standards 
Listing Released 


Ninety-nine new and revised American 


| Standards are listed for the first time in 


the last edition of the Price List of Ameri- 
can Standards, just published bv the 
American Standards Assn, 70 E. 45th St, 
New York, N. Y. 

This list contains more than 1180 stand- 
ard specifications, methods of test, and sym- 


| bols and abbreviations in civil engineering 


and construction, mechanical engineering, 
electrical engineering, safety codes, fer- 
rous and nonferrous materials and metal- 
lurgy, rubber, textiles, mining, pulp and 
paper, photography, motion pictures, and 
gas burning appliances. 

Important new standards listed include 
a series on electric discharge lamps—gen- 
eral service, instant-start, single-pin, hot- 
cathode, cold-cathode, and bactericidal 
electrical indicating instruments, gas water 
heaters, grounding-type attachment plug 
caps and receptacles, and safety require- 
ments for operation of open-surface tanks. 
There are also two new American Stand- 
ards on gears, one on nomenclature, terms, 
definitions and illustrations, and the other 
on inspection of fine pitch gears. 

The 26-page list of American Standards 
(May 1951) can be obtained from the 
American Standards Assn, 70 E. 45th St, 
New York 17, N. Y. without charge. 


Seventy-two sound films, covering a range 
of general interest subjects, produck in- 
formation, training and instruction courses, 
are listed in a 1951 sound-film catalog 
available from Westinghouse Electric 
Corp, Box 2099, Pittsburgh 30, Pa. 


The American Institute of Architects 
awarded Anemostat Corp of America 
a certificate of exceptional merit for excel- 
lence in technical and promotional litera- 
ture for guidance of architects. 


LAST LONGER 
FIT BETTER. 


TESTS PROVE PYREX GAUGE 
GLASSES MOST ECONOMICAL 


Proved to outlast any other gauge 
glass by a wide margin, PYREX 
brand cuts your maintenance costs 
to the irreducible minimum! 

PYREX brand gauge glasses are 
highly resistant to chemical attack. 
They withstand severe physical 
and thermal shock. No other gauge 
glass, imported or domestic can 
consistently meet such tests. 

Yet, PYREX glasses cost no 
more ... and give longer service 
life. Economize today. Specify 
PYREX brand gauge glasses. Avail- 
able through your Industrial Supply 
Distributor. 


CORNING 


GLASS WORKS 
CORNING, N. Y. 


Gauge Glasses, Sight 
Glasses, Oil Cup and Lu- 
bricator Cup Glassware. 
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<|FAIRFIELD[> SERVING THE NATION'S POWER PLANTS 


WE the true test of any coal handling system rests 

on its “on the job” performance record—month in and 

month out. Building performance and “end results” into 

coal handling systems requires specialized knowledge 

of equipment and boiler house construction. A good 

example of such coordinated planning and construction 

is shown here, at work for a large automobile manu- 

facturer in Ohio. This Fairfield installation utilizes 

track hoppers, reversing flight conveyor, bucket elevator 

for ground storage, continuous bucket elevator, belt 

conveyor equipped with tripper, concentrating chutes, 

meters and stoker hoods. And its excellent operating 

history is but one example of the operating efficiency Concentrating chute, Bailey meter and stoker 
enjoyed by hundreds of Fairfield-equipped boiler houses hood serving one of the main boilers. 
in all parts of the country. Why not take advantage 

of a Fairfield recommendation on your proposed 

expansion or new plant facilities by writing or calling 

for a Fairfield Sales Engineer today. 


The FAIRFIELD ENGINEERING COMPANY Shown above is the 112 ff. belt conveyor and 


335 Chicago Avenue self-propelled tripper for loading coal storage 
bunkers. 
MARION, OHIO 
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“GUNITE” 
Concrete 


Linings for 
STEEL BUNKERS « 
DUCTS, HOPPERS « 

STACKS « 

UPTAKES « 

BREECHINGS « 
STEEL & PIPE 
ENCASEMENT 


GUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 
DISTRICT BRANCH OFFICES 

Burten Ce., 228 N. LaSalle St., Chicage 
Lewis Co., 2036 Queen Ave. S., Minne- 
— Minn. 
8. H. \ Ce., 6625 Delmar Bivd., St. Louls 
Ole Olsen Ce., 823 Perdide St., New Orleans, 
Philip 0. Barnard, 2086 Addison, Housten 5, Tex. 
Western 


Steel Pred. Ce, 1755 W. i3th 
Denver 4, Cole. 


WHY WASTE STEAM? 


Equip 
HARD-TO-REACH 


VALVES 
with Low-Cost 


—Adjustable— 
SPROCKET RIM 
with Chain Guide 


@ Much steam is wasted in industrial plants 
because overhead, out-of-reach, inaccessible 
valves either remain untouched and open, 
or are subject to hit-or-miss control. Turn 
this waste into dollars saved. Put those 
valves to work by getting the low-cost 
BABBITT Adjustable Sprocket Rim with 
Chain Guide. Valve control thus becomes 
easy, quick, regular—right from the floor! 
@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising stems. 
It is installed quickly by clamping onto the 
hand wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of neorest distributor. 


BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square, New Bedford, Mass. 
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More POWER NEWS 


Begins on page 154 


A new section of the National Assn of 
Corrosion Engineers to serve the exten- 
sive paper and power industries of central 
Wisconsin was organized May 7 at a 
meeting at Engineers’ Society of Milwau- 
kee Building. A petition for recognition 
as an NACE section was completed and 
forwarded. This is the twenty-third local 
section formed by the Association. The next 
nearest local organization is at Chicago. 


Battery Additives 
Condensed by Study 

Recent investigations by P L Howard 
and G W Vinal of the National Bureau 
of Standards have shown that battery addi- 
tives—preparations frequently sold with | 
claims that they will rejuvenate “dead” 
batteries—have in fact no effect on battery | 
life or performance. Extensive laboratory | 
tests simulating actual service conditions 
were made on a wide variety of commercial 
additives. Results show no significant dif- 
ference between the batteries treated with 
these mixtures and similar untreated bat- 
teries used as controls. | 

During the last 30 years, more than 100 
different battery additives, both powders 
and solutions, have appeared on the market. 
Most of the solutions have consisted of 
sulfuric acid, sometimes with additions of 
sodium sulfate, magnesium sulfate, or col- 
oring matter. In connection with a broad 
program of research on the properties of 
batteries, the Bureau investigated the liquid 
preparations several years ago and found 
they produced no essential difference in 
the charging, voltage, efficiency, or oper- 
ating temperature of a battery. Today, 
however, most of the common additives 
consist of combinations of magnesium and 
sodium sulfates in various states of hydra- 
tion. The present investigation was, there- 
fore, concentrated on these substances as 
representative of the powdered additives. 


Uranium Ore 
Refinery Planned 


The United States Atomic Energy Com- 
mission will construct a uranium ore re- 
finery and other facilities for the 
production of uranium feed materials on 
a 1200-acre site near the Miami River, 19 
miles northwest of downtown Cincinnati, 
Ohio. The new installation will produce 
uranium in forms suitable for use in the 
AEC’s fissionable materials’ production 
plants. 

The new facilities are being designed 
by Catalytic Construction Co of Philadel- 
phia. Acquisition of the land will be under- 
taken by the Louisville (Ky.) District Of- 
fice of the Corps of Engineers and con- 
struction will begin as soon as right of 
entry to the site has been obtained. Final 
selection of construction and operating 
contractors has not yet been made. 

Exact boundaries of the site have not 
yet been determined, but it lies north of 
Fernald Station, Ohio, between the Chesa- 
peake and Ohio Railroad and US 50° (by- 
pass). | 


SCALE 


TO A MINIMUM 


CHECK BOILER WATER 
FOR pH AND PHOSPHATE 


IT’S FAST AND EASY 
WITH A TAYLOR 
BOILER WATER 
COMPARATOR! 


It takes only a minute or two to deter- 
mine pH or Phosphate, since all 
color standards necessary for a deter- 
mination are enclosed in one plastic 
slide ...no breakable single standards 
to handle. Maximum accuracy is 
assured ... for all Taylor Liquid Color 
Standards carry an UNLIMITED 
guarantee against fading. Their low 
cost, extreme accuracy and simplicity 
of operation have made Taylor Boiler 
Water Comparators the accepted tool 
throughout industry. 

Model P contains either High or Low 
Phosphate Comparator. Model W 
(shown above) contains same, plus 
3 pH slides (pH 7.2 to 8.8); (pH 8.6 
to 10.2); (pH 10 to 11.6) plus 
accessories and instructions for use. 


"YOUR DEALER WILL DELIVER! | 


VALUABLE REFERENCE BOOK 


yours without cost! 
“Modern pH And Chlorine Control” 

. . 96 pages, profusely illustrated, 
covers theory and practice in 34 
basic industries. No obligation . . . 
write today! 


W. A. TAYLOR “% 


YORK RO. & STEVENSON LANE BALTO 
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Home of the world’s largest boiler— 
Consolidated Edison’s Hudson 
Avenue Station, Brooklyn, N. Y. 


FANS 
Serve World’s 


One of the TURBOVANE® 10 
Forced Draft Fans, showing its 
VANE CONTROL® mechanism. 


Rated at 1,300,000 Ibs. of steam per hour, the 
largest boiler now in operation required the 
most dependable forced and induced draft fans 
available. 

Since December 15, 1950, when it went ‘ton the 
line’, Sturtevant fans have been on the job sup- 
plying the air necessary for 24-hour boiler 
operation. Two Sturtevant Forced Draft Fans 
deliver 200,000 cfm at 11'' static pressure. They 
are teamed with two Sturtevant Erosion-Resist- 
ing Induced Draft Fans, drawing 350,000 cfm at 


PUTTING 


you CAN BE SURE...1F ITS We 


J-80225 


POWER 


FORCED DRAFT FANS INDUSTRIAL FANS 


JULY 1951 


CENTRIFUGAL COMPRESSORS 


16.3" static pressure and 300°F. Both Forced 
Draft and Induced Draft Fans are equipped 
with Sturtevant power-saving Vane Control. 


Dependability and performance are outstanding 
features for which Sturtevant Mechanical Draft 
equipment have long been selected for central 
stations and industrial power plants. If you 
want to put air to work efficiently and economi- 
cally, contact your nearest Sturtevant Office, or 
write to Westinghouse Electric Corp., Sturtevant 
Division, Hyde Park, Boston 36, Mass. 


stinghouse 


AXIAL FLOW FANS INDUCED DRAFT FANS 
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and Equipment m 


Machining a casting of this size requires special equip- 
ment—big equipment for handling big jobs. 

Actually, this casting is small compared to the com- 
plex piping systems that are planned, prefabricated, 
and tested under one roof at Pittsburgh Piping and 
Equipment Company. 

At P.P.&E. all facilities are integrated . . . engineer- 
ing, metallurgical and mechanical laboratories, bend- 
ing, Van Stoning, machining, heat-treating, stress- 
relieving, testing. 

Because our manufacturing personnel and equipment 
are all under the roof of one great plant—our com- 
plete know-how, experience, and facilities are con- 
stantly available on every job. 

This is another reason why you can depend upon 
Pittsburgh Piping and Equipment Company for service 
that provides greatest safety, highest efficiency, and 
longest life from high temperature, high pressure piping. 


AND EQUIPMENT COMPANY 


525 Market Street 
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STEAM CONDENSERS—STEAM JET EJECTORS—COOLING TOWERS—VACUUM REFRIGERATION—HIGH VACUUM 


PROCESS EQUIPMENT—MICRO-PARTICLE REDUCTION MILLS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


4 W, Now you can end your troubles with 


shut down a steam condenser while a con- 


are self-cleaning by glomerate of refuse—vegetable, animal and 


mineral—is laboriously removed by slow 


E | E R LO W hand methods. 


C. H. Wheeler has developed a simplified 
method for reversing the flow of cooling 
water in either single or divided water box 
condenser designs. Rapid reversal of cool- 
ing water flow effects a sudden change in 
temperature which shocks and dislodges 
marine growth. The physical force of the 
water flushes this and all other debris, 
including sand and muck, down the 
discharge. 


The self-cleaning reverse flow is accom- 
plished in new C. H. Wheeler condensers 
by built-in valves or sluice gates. A push 
button performs the flow-reversing opera-" 
tion. What formerly took hours is now™ 
accomplished in a matter of minutes with 
no interruption in load. 


If you don’t need a new, integrally built, 
Self-Cleaning Condenser, C. H. Wheeler 
can apply the Reverse-Flow principle to 
other steam condenser installations by 


means of external piping and four-way 
End Downtime for Cleaning : 


valves. Your correspondence is invited, 


Maintain Constant Full Load 


STEEL SHELL TUBEJET AIR EJECTORS THIS NEW CATALOG 

WILL BRING YOUR 

CONDENSER INFORMATION 
have led many to specify separate 

inter-after condensers with air UP-TO-DATE 


ejectors. These fears are now 
totally dispelled with the new C.H. C. H. Wheeler Mfg. Co., 
Wheeler Steel Shell Tubejet Air 1800 Sedgley Ave., Philadelphia 32, Pa. 
Ejectors. Designed originally to 
attain compactness for marine 
installations, thousands of these 
ejectors rendered outstanding serv- 
ice in World War II. This strean- 
lined version of the older design effects considerable savings in 
space and weight. They are being widely adopted for stationary 
power plant use. Available with either single or multiple 
element, two-stage type with combined surface inter-after con- 
denser. The coupon will bring you Specification 88, just re- 
leased. It shows preferred method of piping to control hotwell 
level in main condenser. ( Self-Cleaning Condensers (1) Tubejets (Specification 88) 


Please mail me file material on C. H. Wheeler 


C. WH. WHEELER MANUFACTURING CO 18CO SEDGLEY PHILADELPHIA 32 PA 


(Advertisement) 
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IT CHECKS | 
ATSELF! 


Inexpensive, exacting 

temperature control 

combined with continuous in- 
dication of the controlled tem- 
perature. Control temperature 
may be changed by turning a 
thumb screw. Actuates electric 


TEMPERATURE CONTROL 


SARCO COMPANY, INC. 
S A R (@) Represented in Principal Cities 


SAVES STEAM Empire State Building, New York 1,N. Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 
IMPROVES PRODUCT QUALITY AND OUTPUT 


TURBINES are especially eco. 
 nemical for driving pumps, fans, com-— 


—for every industrial reducing valves on boiler steam pressure, 
and commercial need! oe : oS the power which drives the turbines, 
There’s a CHELSEA fan for _ therefore, being practically free. 

every requirement—each type Wing Turbines for over half-a -century 
certified for performance in 

accordance with the Standard 

Code of the Propeller Fan 

Manufacturers Association. 


All-Purpose Industrial Fan Type IND— 
8B. For lar 1 area 
Fon Type tilation 9 volumes 
f air under pressure. Sizes 
from 24” to 60". 


Comfort Cooler Type EV 
Designed for low headroom in- 
stallations, this Chelsea pack- 
age unit is complete Shee 
in operation. ecorom 

stall. Size 24° to 48” 


SEND FOR YOUR 
FREE KIT! 


Contains all the informa- 
tio, you need to make 
ventilating inetallations 


today to Departmen, 


CHELSEA FAN & BLOWER CO. 


INCORPORATED 
PLAINFIELD, NEW JERSEY 
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| 
AUXILIARY 
25 TYPES ... OVER 150 SIZES! 
| 
Maximum BHp 150. Maximum Steam 
Temperature 750°F. Maximum Pressure 
600 lbs. Back Pressure to 50 lbs. Speeds 
— shop rite yours 4 


TOUGH DUTY 
FOR A 
MOUNTING PANEL 


... why Allis-Chalmers 
mounts this G-25 Breaker on 


EBONIZED 


ASBESTOS 


600 Amp. circuit breaker is 

heavy machinery — it has to be 
for dependable operation. To 
mount their popular G-25 Breaker, 
Allis-Chalmers uses K&M Ebon- 
ized Asbestos. Here are the 
reasons: 


THE HIGH MECHANICAL STRENGTH 
of K&M Ebonized Asbestos with- 
stands the structural forces of 
heavy breaker operations—helps 
assure that components will 
stay put through the busiest 
duty cycles. 


EXCEPTIONAL DIELECTRIC STRENGTH 


effectively insulates operating 


components. And K&M Ebonized: 


is completely non-magnetic—is 


not affected by electrical stresses. 


RELATIVELY LIGHT IN WEIGHT, 
K&M Ebonized Asbestos can be 
handled easily; makes a mounting 
panel that is extremely strong 
without being unnecessarily heavy 
or bulky. 


EASY TO CUT AND TO DRILL, 
Ebonized Asbestos saves fabrica- 
tion time and costs; will not chip or 
fracture while being cut or drilled. 


APPEARANCE THAT HELPS SELL! 
K&M Ebonized Asbestos is fur- 
nished with a smooth-sanded 
finish, lacquered with deep-black 
switchboard lacquer. This attrac- 
tive, durable surface adds a sales 
“plus” to any unit! 


KEASBEY & MATTISON 


COMPANY AMBLER + PENNSYLVANIA 


In Canada: ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG, VANCOUVER 
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Allis-Chalmers electrically operated type G-25 air circuit 
breaker; 600 V., 600 A., 25,000 A-I-C. Breaker com- 
ponents mounted on panel of K&M Ebonized Asbestos. 


Allis-Chalmers is typical of the 
many progressive electrical equip- — 
ment manufacturers who have 
found K&M Ebonized Asbestos 
the answer to their needs for panel 
mountings, test tables, bus bar 
supports, switchgear compartment 
linings, and many other applica- 
tions. To find out how it can fill 
your needs, write us—without 
obligation, of course. 


made whsbeslos... 
Keasbey & Mattison 
has made it serve mankind 
since 1873 
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Ultra-modern 
university campus 
an architectural 
masterpiece 


EXPANSION 

JOINTS ... 

assure long, 
trouble-free life . . . 
an engineering 
masterpiece 


This University with an expansive campus has erected 
ultra-modern buildings which are both designed and engi- 
neered for tomorrow, The structures represent the very 
latest trends in functional design . . . and the steam dis- 
tribution systems must engineered to perform with 
maximum efficiency. As you would expect, Badger Corru- 
gated Packless Expansion Joints, constructed to the famous 
Directed-Flexing Self-Equalizing design, are first choice with 
contractors for these forward-looking universities. 

+ * * * * * 


What's the reason you find Badger Expansion Joints specified 
on important jobs? Because engineers have learned from years of 
experience to put their faith in the performance of Badger Joints 

performance that's a result of construction features like 


these: 

@ Directed-Flexing Self-Equalizing rings . . 
trol the movement of ¢ 

@ Packless . . 
tenance. 

@ Compact . . . approximately the size of flanged fitting. 

@ Special forming . . . no structure-weakening stresses. 

@ Controlled heat treating . . . assures long life. 

@ Wide range of traverse — pressure — temperature. 


Fabricated from deoxidized copper for normal pressures and 
temperatures, stainless steel or alloys to h d high » 
temperature and corrosion. 


. Progressively con- 
all-curve corrugations. 


+ Pressure-tight single tube — requires no main- 


WRITE TODAY FOR FREE 24-PAGE 
CATALOG SHOWING 
COMPLETE LINE 


HEATED 


Badger 


MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 


| 
| 


| 
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Plainly outlining 


integrated systems as a 
prime tool in providing 
adequate electric power 


H ERE’S a compact coverage of 
the sociological, economic, and 
engineering implications of the in- 
tegrated power system. This book 


| points the way toward getting the 


most energy out of a power system 
at the lowest cost while giving the 
best possible service to a communi- 
ty. 

It shows in clear, logical terms 
the importance of integrating and 
using all available sources of en- 
ergy in a given region. Every point 
is presented separately, concisely, in 
almost outline form, so that every 
advantage or disadvantage of in- 
tegration, every physical or human 
factor that affects the development 
and operation of an adequate sys- 


tem, is strongly defined. 


THE INTEGRATED 
POWER SYSTEM 


As the Basic Mechanism for Power Supply 
By Philip Sporn 
President, American Gas and Electric Company 
157 pages, 5/2 x 8, 28 illustrations, $4.00 


This book treats the integrated power system's position in relation to 


the social and economic structure in this country. 


vantages of the integrated system 


9 authoritative chapters 


1. Introduction 

2. Fundamental Social Ob- 
jectives of the Integrated 
System 

. Technical Bases and Re- 
quirements of the Inte- 
grated System 


oo 


4. The Components of the 


Integrated Power System 

5. The Tools of the Inte- 
grated Power System 

6. Coordinating Personnel 

7. Interconnections be- 
tween Systems 

8. Economics — Problems 
and Limitations 

9. An Example of the Inte- 
grated System — Discus- 
sion and Pointing Up of 
Some of the Principles 
Diseu: 


It discusses the ad- 
over a chain of power systems operated 
independently, with an emphasis on 
savings in size of units and in amount 
of reserve, lowered margins of insur- 
ance, utilization of the most economical 
sources of supply, and operation of all 
generating and load centers as a basic 
whole. 

Even though it is not primarily a 
technical investigation, the book deals 
with the technical bases; components, 
and tools of the integrated system. Dis- 
eussed are the generator, transmission, 
and distribution systems—and the ad- 
vantages in operation for each in an 
integrated power system. 

Covered, too, are the various sources 
of energy, with an emphasis on hydro- 
and fuel-generated steam-electric power; 
the tools, such as circuit breakers, 
lightning arresters, voltage regulators, 
ete., which protect and regulate the sys- 
tem; and the role of skilled personnel 
in coordinating the system through 
management of reservoirs, incremental 
loading of steam plants, etc. 


SEE THIS BOOK 
10 DAYS FREE 


McGRAW-HILL BOOK CO., INC., 330 W. 42nd St.. NYC i8 H 
Send me Sporn’s THE INTEGRATED POWER SYSTEM for 10 days’ ex- 1 
amination on approval. At the end of 10 days, I will remit $4.00. plus a few ' 
cents for delivery, or return it postpaid. (We pay for delivery if you remit "° 
with this coupon; same return privilege.) a 
(PRINT) 
Name 

Address 

City Zone State 1 
Company 
Dosition F-P-7-51 
Offer applies to U. S. only. ' 

‘See ee eee eee Seee eee ee eee 
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Install Burgess-Manning Snubbers 


e@ You can help build good will in your 
plant and community by quieting the an- 
noying roar of engine exhausts and the 
throbbing pulsations of compressor intakes 
by installing Burgess-Manning Snubbers 
on the engines and compressors in your 
plant. These Snubbers, perfected by 
almost a quarter century’s intensive 
research and broad practical field experi- 
ence, reduce noise effectively by convert- 
ing high energy “slugs” of exhaust gases 
and incoming pulses of intake air to a 
smooth continuous flow. 

Sound engineering recommendations; a 
quality product, rugged in construction, 
reliable in operation; guaranteed perform- 
ance... are available to you when you 
consult Burgess-Manning engineers. 


BURGESS-MANNING 
COMPANY 


LIBERTYVILLE ILLINOIS 


GAS STORAGE 


Write for Bulletin 
MANUF ACTURING PLANT No. 497 
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PROFESSIONAL SERVICES 


BURNS & McDONNELL 
Consulting and Designing Bugineers 


Kansas City, Mo. 


Cleveland, Ohio 
P. O. Box 7088 


1404 E. 9th St. 


FRED 1. PEARSON 
Reg. Mechanical & Blectrical Bagineer 
Steam—Diese] Power Plants, Water Supply, 
Gispowal, Heating, Air Conditioning, 
Fiectrical distribution systems, Design Censtrue- 
tion and Supervision. 


204 Commerce Building Detroit 26, Michigan 


WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
power plants 


CARNAHAN & THOMPSON 
ENGINEERS 
Mechanical and Electrical Consultants 


$20 Oklahoma Oklahoma City 2 
Natural Building Oklahoma 


PIONEER SERVICE 

& ENGINEERING CO. 
Consulting and Design Engineers 
Purchasing 
in 


281 So. La Salle St. 


GILBERT ASSOCIATES, INC 


Industrial and Utilities, Dole and 


Steam — Diese] — Hydro — Sewage 
Reports — 


New York Reading. Pa. 


Philadelphia 
Houston Washington 


SANDERSON & PORTER 
Bagineers and Constructors 


New York Chicago 
San Francisco Los Angeles 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations - Reports - Design 
Procurement - Field Engineering 
Domestic and Foreign 
74 New Montgomery 8t., San Francisco 5, Calif. 


SARGENT & LUNDY 


Engineers 
140 South Dearborn St. Chicago, Illinois 


STERLING TRAPS 
Return Traps—Lifting Traps 
Vacuum Traps 
Separating Traps 
STERLING ENGINEERING 
& MANUFACTURING 


110 Business Street 
Hyde Park 30, Mass. 


HILL PUMP VALVES 


Since 1909 
@ The valve with the re- 


durable, 
nemica 


Write for Bulletin 
HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 


THE KULJIAN CORPORATION 
Bagineers @ Constructors 
1200 North Broad St., Philadelphia 21, Pa. 
Washington, D. C.; Rome, Italy; 
Caleutta, India; Caracas, Venesuela ; 
Mexico City, Mexico. 


J. E. SIRRINE COMPANY 


Bagineers 

Power Plants Consultations 
Reports 

Water Steam Utilization Plans 

Greenville South Carolina 


LARAMORE AND DOUGLASS, INC. 
CONSULTING BNGINBBRS 
POWER PLANTS 


TRANSMISSION DISTRIBUTION 
DESIGN—REPORTS—APPRAISALS—RATES 


79 East Adams Street Chicago 3, Illinois 


STANLEY ENGINEERING 
COMPANY 
Consulting Bagineers 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Hershey Building Muscatine, Is. 


LUTZ & MAY 
Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—DESIGN—APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


JOHN A. STEVENS, INC. 


Extablished 1909 
Consulting Bugineers 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


MORAN ENGINEERS 
Designers and Consuliants 
Buildings — Power Plants 


Air Conditioning — Ventilation 
30 Church St. — New York 7, N. Y. 


SYSKA & HENNESSY, INC. 


Bugineers 
Consultation Plans Reperts 
Power Plants Disposal Plants 
Water Systems 
144 Hast 39th 


Btreet 
New York, New York 


THE JAMES F. MUMPER CO. 


Engineers 

Steam, Diesel, Electric Power plants. Industrial 
plants. Examinations and reports. Plans, specifi- 
cations, supervision. 

39 E. Market 8t., Akron 3, Ohio 

Phone, JEfferson 5939 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construetion-Reports-A 


80 Broad Street, New York 4 


An 


Investment e 


Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 


“Searchlight” advertis- 
ers almost invariably re- 
port prompt and satis- 
factory results. 


BE CONVINCED — 
send us your advertise- 
ment TODAY. 


Address Classified 
Advertising Division 


POWER 
330 W. 42nd St., New York 18, N. Y 
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BUELL VAN TONGEREN CYCLONES 


TAKE THE 
GUESSWORK 
OUT OF FLY ASH 
COLLECTION! 


Now you know beforehand that you can collect 
the nuisance-size particles from pulverized coal-fired boilers. 


If you want a definite, dependable statement 
on the actual ‘delivered’ efficiency of a Fly-Ash 
Collection System, ask Buell. 

Buell’s van Tongeren Cyclone Dust Collector, 
with Guaranteed Fractional Efficiency, gives you 
an accurate estimate of collector performance 
before your installation is made. Guesswork is 
out! Known, sustained peak efficiency is in! 


For sound counsel on either Fly-Ash Collec- 
tion or Valuable Dust Recovery problems, Buell 
engineers can prove invaluable. Write today for 
a consultation without obligation, or ask for the 
latest Buell catalog which discusses Buell Cy- 
clones, Low-Draft-Loss Collectors, and Buell 
‘SF’ Electric Precipitators. Buell Engineering 
Co., 70 Pine St., Suite 5045, New York 5, N.Y. 


Enginecred Gffiiency tn Fly Ash Collection 
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SEARCHLIGHT SECTION 


REPLIES (Boz No. a 
Address to office neares: 
NEW YORK: 330 W. 42 ‘St. 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


ASSISTANT SUPERINTENDENT for central 

heating plant. State age, salary, and full de- 
tails in first letter. Send sample of writing. Ad- 
dress: University Engineer, c/o Department of 
Building & Grounds, University of Idaho, Mos- 
cow, Idaho. 


SELLING OPPORTUNITY OFFERED 


ATTENTION ENGINEERS You get the com- 
mission when ‘you use our Sludge-Solvent or 

Soot-Remover. For particulars write Amionic 

Chemical Co., P. O. Box 371, Taunton, Mass. 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 

offer the original personal employment service 
(established 41 years). Procedure of highest ethi- 
cal standards is individualized to your personal 
requirements. Identity covered; present position 
protected. Ask for particulars. Rk. W. Bixby, Inc. 


poo service established 1927, is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal con- 
sultation invited. Jira Thayer Jennings, Dept. G 
241 Orange St., New Haven, Conn. 


POSITIONS WANTED 


POWER PLANT Supervisor—eight years’ experi- 
ence in the operation and maintenance of mod- 

ern power plant, also some construction and 

refrigeration experience. Technical education. 

Age 30. PW-9437, Power. 

MECHANICAL ENGINEER, 6 years varied ex- 
perience U.S. & Latin America in power trans. 


& gener., also refrig. Speak & write Spanish. 
PW-9887, Power. 
SALES/GUARANTEE Engineer — 


Seventeen 
years experience High pressure steam opera- 
tion, construction and repair. Marine and Shore 
Chief Engineer Licenses. Two years sales pro- 
motion and Advertising. Excellent references 
confirming engineering and executive ability. 
Age 36. Willing to travel if wife can accompany. 
Private license. Member ASNE. 
PW-9997. Pow 
POWER. PL aaa Superintendent — Operating 

and/or construction—10 year senior experience 

B.S. in M.E. and E.E.—now completing foreign 
assignment on large high pressure station—avail- 
able 30 to 45 days notice—location unimportant 
if project is interesting. PW-1036, Power. 


POWER HOUSE operating engineer with 27 
years experience at operating all power house 
equipment. Would consider taking charge of smal] 


_ or an operator in a larger plant. PW-1051, 
ower. 


POWER PLANT Operation : College graduate, 
43, with 20 years experience in operation, test- 
ing and maintenance of modern steam plant 
equipment desires responsible operating position. 
At present in Foreign Service. Available for in- 
terview August Ist, 1951. PW-1013, Power. 


POSITION WANTED 


MECHANIC, MACHINE Tool operator, black 

smith also B.S. in M.E. and Reg. P.E. Eight 
years experience as consultant on industrial 
power plant operation. Want Plant Engineering 


or Maintenance position. Age 35. Family. PW- 
1092, Power. 


OPERATION-MAINTENANCE Supt. or Asst. 

wenty years experience with intimate knowl- 
edge of power plant and industrial steam and 
elec. generation and distribution. Also mainte- 
nance in large chemical process plant. Excellent 
personnel training and handling record. Some 
design and modernization. Available at once. 
PW-1065, Power. 


PATENTS 
Consult: Z. H. Polacheck. 


Attorney, 1234 Broadway, New York 
i, ¥. 


IF YOU ARE AN 
OUTSTANDING SALESMAN 
with EXECUTIVE ABILITY 


There is an opportunity to become a Field 
Sales Supervisor for a leading corporation 
selling fuel oil treatments, soot removers, and 


water treatments. 


Producing territories as- 


signed for supervision. This is an interesting 
proposition for a competent salesman, not 
afraid to do a great deal of travelling and 
work hard. Our employees know of this open- 
ing. Your replies will be kept confidential. 


Write in detail to 


SW-1014, POWER 


330 W. 42 St., New York 18, N. Y. 


FOR SALE 


2—Late 2000 KW GE Turbo Generators 
2—4000 HP Sync. Motors—257 RPM 
1—Rotary Compressor 60000 CF /H 42 
1—IR Compressor 20,000 CF/H @ 1002 
1—Deaerating F.W. Heater 10,0002/hr. 


UTILITY EQUIPMENT & 
CONSTRUCTION CO. 
316 So. LaSalle Street, Chicago, Ill. 


WANTED 
GRADUATE MECHANICAL ENGINEERS 


For employment in Power Station design engineer- 
ing with a public utility. Various openings available 
for men with general layout, piping, and drafting 
experience. Location, Western Pennsylvania pe 
fications, experience record, salary desired, and pic 

ture should be submitted with letter of application. 


P-9905, POWE 
330 W. 42 ST. 


NEW 


18, N. Y. 


FOR SALE 
~~ cireuit breakers, 72,000 v, 400 amp. West. 
1. 


2—Tanetorm ers. GE, OISE, 150 kva, 7200/12, 
70Y- phase. 
kw est. tur’ generator 

‘ gal. per day F.W. double effect dis- 


20,000 
tillation unit. 
LEWON BROS. 
San Francisco 24, Calif. 
Phone: ATwater 2-2726 


367 Bayshore 


ADD TO YOUR PROFITS 


MANUFACTURERS REPRESENTATIVES 
AND DEALERS WIT’ 
POWER PLANT BACKGROUND 


Sell BORGANA Remorkable organic 


treatment for boilers and water systems for 


prevention of scale and corrosion. 

. Insurance 

Nationally advertising 

+ 20 years proven field 
use 


Unconditionally 
juaranteed 


. te sell 
+ No daily testing— 
non technical 


A FEW SELECT TERRITORIES NOW OPEN 
CHEMICAL DIV. PORTLAND SHINGLE CO. 


9038 N. Denver Ave. 


Portiand 17, Oregon 


Air Compressors Wanted 


Horizontal Water Cooled—Any size 
also 2 Stage portable unit 


L. W. BAUER 
North Bergen, N. J. 


CASH 
FOR TRANSFORMERS—MOTORS 
See Our Ad, Page 245 
ELECTRIC EQUIPMENT COMPANY 
63 CURLEW ST., ROCHESTER 1, N. Y. 
Glenwood 6783 LD-65 


New England Boiler Setting Co. 


Specialists on 


FIRE BRICK CONSTRUCTION 


Industrial Furnaces 
Expert Repairing 


Stephen S. Donoghue 


106 Webster St. 


Arlington 74, Mass. 


WANTED TO BUY — For Cash 
YOUR SURPLUS 
ELECTRIC MOTORS @ MOTORS STARTERS 
OIL & AIR CIRCUIT BREAKERS e CABLE- 
WIRING MATERIALS @ PANEL BOARD 
FITTINGS @ SPEED REDUCERS 
COPPER WIRE 
ELECTRIC & SUPPLY inc, 
-1681—Memphis, Tenn. —Box 


STOKER FOR SALE 


Detroit Single Retort UniStoker—6’ 6” wide 
by 5°6” long—35.7 Sq. Ft. active grate 
area. Applicable to 150 H.P. nominally 
rated boiler with forced draft fan with 
capacity for 175% of rating. Equipped with 
7\2 H.P. motor and spare parts. 


Stoker new in 1940 and is in excellent con- 
dition. Would cost about $3,000.00 today, 
will sell for $1,200.00 immediate delivery. 


DEARNLEY BROS. 


PHILADELPHIA 44, PA. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 
PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


WANTED 
WATER TUBE BOILER 
1 (One) one thousand horse power sectional 


header, 4 inch water tube boiler, approved 
200% pressure. 


W-9763, POWER 
330 W. 42 St., New York 18, N. Y. 


MOTORS 


2—1000 HP 300 RPM Syn. 3-60-2300 V—8 P.F. 


Ew 
IN STOCK — REBUILT 
Motors, Control, Drives—All Tyee, 


omp s, Pumps, C 


ENSLOW MACHINERY co. 


1401-8th Ave. 


Huntington, W. Va. 


if there is anything you want 
that other readers can supply 


OR ... something you don't want— 


that other readers can use— 
Advertise it in the 
SEARCHLIGHT SECTION 


ATTENTION—SALES MANAGERS 
A New England Industrial Sales Organization— 
with Salesmen calling on the Industrial-Marine 
and Power Industries desires additional lines—Are 
You Represented in New England? If not, write 


RA-9968, POWER 


330 W. 42 St., New York 18, N. Y. 


chutte & Koerting) 


Capaei' 

Quantity Size 
30,000 
ox 6 50,000 


pacity Pressure °F 


Quantity Png psig Temp. 
3 8° 35,000 500 850 
12" 50,000 500 470 


*One each In original shipping crates. All others listed were used not over 500 hours each. 


FS1129 POWER, 520 N. Michigan Ave., Chicago 11, Ill. 


Additional Positions Vacant Ads on the opposite page 
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SEARCHLIGHT SECTION 


ENGINEERS 


Electrical 


Structural 


Openings in Ohio and New York offices offering long term employment with good salary 
for qualified Group Leaders, Designers and Draftsmen experienced in one or more of the 


following phases of industrial plant design: 


Electrical 


Power, lighting layouts and electrical controls. 


Mechanical Plant layout, process piping, conveyors, heati nd ilation, boiler 


a 
houses, process equipment layout, refrigeration, plumbing, tanks and 


vessels, p 


Structural 


special y and equip 
Structural steel and reinforced concrete. 


Please submit complete resume stating experience, education, salary required and 


availability date. 


THE H. K. FERGUSON COMPANY 


Engineers and Builders 


The Ferguson Building 


1783 E. 11th St., Cleveland 14, Ohio 


19 Rector St., New York 6, N. Y. 


BOILER 
DRAFTSMEN 
and DESIGNERS 


SPRINGFIELD BOILER CO., 1953 
East Capitol Avenue, Springfield, 
Illinois, is located right in the center 
of the U.S.A. food producing area. 
Springfield is not near large indus- 
trial war equipment producing areas. 
Your family will enjoy ideal living 
conditions and, particularly, the fine 
temperate climate. Springfield has a 
large lake—for boating, swimming 
and fishing. 

Now we are expanding our activi- 
ties in the boiler manufacturing field 
and must increase our engineering 
and drafting force. We need boiler 
draftsmen and designers for perma- 
nent employment—experienced in 
heavy and light plate work, struc- 
tural steel, pressure vessels, piping 
and similar work. 

Our employer-employee relations 
are excellent. People live peacefully 
here in the center of the prairie state 
and are friendly and neighborly. 


MAY WE HAVE 
YOUR APPLICATION? 


Wanted 


ENGINEERS 


AND 
SCIENTISTS 


Unusual opportunities for out- 
standing and experienced men. 


These top positi involve preliminary and 
production design in advanced military air- 
craft and special weapons, including guided 
missiles. 


Immediate positions include: 
Electronic project engin 
Electronic inst ti 
Radar engineers 
Flight test engineers 
Stress engineers 
Aero- and thermodynamicists 
Servo-mechanists 
Power plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 

Excellent location in Southerm California. 

allowance for travel expenses. 

Write today for complete information on 
these essential, long-term positions. Please 
include resume of your experience & training. 
Address inquiry to Director of Engineering. 


NORTHROP AIRCRAFT, INC. 


1011 E. Broadway 
Hawthorne (Los Angeles County), California 


POWER 
SUPERINTENDENT WANTED 


for large paper mill power plant located 
in the South. Must bé experienced with 
high pressure boilers and process steam 
operations. In first letter give college 
background, experience, marital status, 
etc. Write P.O. Box 1844, Savannah, 
Georgia. 


When 
Answering 


BOX NUMBERS... 


to expedite the handling of your cor- 
respondence and avoid confusion, 
please do not address a single reply 
to more than one individual box 
number. Be sure to address sepa- 
rate replies for each advertisement. 


UNPARALLELED 


OPPORTUNITY 
for COMBUSTION 
EQUIPMENT SALES 
ENGINEERS 


National Spreader Stoker Sales Organi- 
zation requires services of Sales and 
Combusti Eng s of proven sales 
ability to contact concerns using boilers 
to make steam. This is a real opportunity 
for Combustion Engineers to go into busi- 
ness for themselves and make money. 
Prospects are everywhere and waiting for 
our salesmen. 


FYR-FEEDERS burn cheaper sizes of coal, 
wood chips, sawdust, hogged wood, etc., 
and PAY FOR THEMSELVES quickly. Aver- 
age annual SAVINGS run from $24 to 
$90 per rated boiler horsepower. Wet coal 
is no problem. 


FYR-FEEDERS replace underfeed coal stok- 
ers, spreader stokers, pulverized coal 
burners, oil and gas burners. Coal savings 


run from 25% to 78%. 


FYR-FEEDER Spray-Spred Stoker equipment 
is sold for Cash or on FYR-FEEDER Coal 
Savings Purchase Plan . . . no capital 
investment required . . . all payments 
out of actual savings as made. 


Salesmen who sell only 24 average size 
FYR-FEEDERS annually will earn $15,000 
per year in commissions. On 48 sales per 
year, commissions will run more than 
$40,000. No invest t by sal re- 


quired; but must have car. 


Additi 


can be made by 
selling our FLO-MATIC (bin to boiler) 
Wood or Coal Conveyors which are a 
necessity in every boiler room to conserve | 
manpower. 


If qualified we will train you in 
Chicago. For interview, phone 
SUperior 7-3264, or write— 


American Coal Burner Company 
18-R East Erie St. e@ Chicago, Ill. 


TO INDUSTRIES 
BURNING COAL 
and/or Wood Waste Fuel 
We will CONTRACT to substantially 


CUT your COAL COSTS. This we have 
done in THOUSANDS of installations. 


AVERAGE ANNUAL SAVINGS 


RATED BOILER HORSEPOWER 


Write for engineer to make savings 
estimate at no cost to you. 


FYR-FEEDER ENGINEERS 


Division American Coal Burner Company 
18-R EAST ERIE STREET, CHICAGO, ILL. 
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SEARCHLIGHT SECTION 


IT ISN’T RE-NU-BILT UNLESS 


It Comes from 


BELYEA 


Three Recent Stock Arrivals 


“SUCCESSFUL OPERATION GUARANTEED” 


500 KW-MG 


MOTOR GENERATOR 
3 ph. 60 cycle 


750 KW-MG 


D. C. MOTORS 


2000 KW-MG 


A. C. MOTORS 


HP Make Type Volts Speed 
D.C. 3 ph. 60 cycle 
Qu. Kw Make Speed Volts Volts wee 600 
6600/11000 1 Whse. QM-R Brg 140/170 SYNCHRONOUS 
2400/4800 1— Whse 600/720 
2300/4600 1— 600 Al. Ch. MILL 400/800 HP Make = Type Volts 
2200, 4400 5 


DYNA 2300 
CCM-1518 
M 


4150 
2300/4000 


Cr. Wh 83H 
72 250 440/2300 1— 150 Cr. Wh. CMC-65H 
400 G 12 240 440 1 5 Whse. 8K-20 Fines : - 
We, 388 2300/7308 | 50/120 GE. MCF so | ie 
+4 75 GE. TLC-50 250 ©850/2500 1-198 GE ATI 440 
150 1200 
150 Whse 1200 
150 Cr. Wh. 12) 
1—1000 Ac. 25/62% 2300/2300 Whee. cw 
1— 1000 G.E. 25/58 Cycle 4400/2300 G.E.unused M-574Y 
10 GE 1200 1— 500 Ac 25/60 Cycle 11000/2300V G.E. P 
5 Cycle E Mill 
ROTARY CONVERTERS SYNCHRONOUS CONDENSERS 
60 Cycles ac. | % Kya. Make Volts Speed 
Qu. KW Make = Speed Volts Volts 1 5140 Whse. 4150 600 
1—2000 GE. 514 600 13800 1 3000 Whee. 4300 720 
1—1000 Whae. 900 600 11000 
1— 750 Whse. 900 600 13200 


TURBO GENERATORS TRANSFORMERS 


Qu. KW Make Dese. : 

1 6000 Al. Ch. Condensing 200/250 ISP 2300 60 Cycles 
3/60-Exe Surface Cond. T 

1 200 GE. Auto. Ext. Cond. 800 Ibs.-800° Gs. 
FT 175/200 Auto. Ext. 2300/ 1250 G H 
3/60 Exciter & Surface Cond. 

2 1000) GE. Non-condensing, 175/200 Ibs. 1050 GE WwcTH 
1.8.P., 5/30 lbs. G.B.P., 480/ 


3 
1 
3 
500 Whse 1 
Maloney OISC 1 
GE. HT 3 
$ 
1 
1 


2 


4258-725°TT 18P- 


60 
Con fen sing 
40v 


SQUIRREL CAGE 


G.E. 


300 (GE. HT 


1 625 Whse 


0/480 
i: 3100/4600 


q HT 
150 Maloney OISC 
G.E. H 450x2° 


GE 


Whee. No on con lensing 


5/102BTU 40/480v. 3 ph. 60 RECTINERS 
cy 
oo GE Non con lensing 150/1752 ISP 75 
3 ph. 60 cy 1— 750 GE BHW 2300 
1 300 AL Ch Condensing 4252 ISP Geared to 1—1000 Ac, B-612 13500 
1200 RPM 120/240V. D.C 1—1000° ABB. GRZ 6600/13200 
1 200 Whae. Non-cor densing 1502 ISP 72 
240 V. 3 ph. 60 cy *This unit with full automatic control good for 
both 25 and 60 cycle. 


BELYEA 
43 HOWELL ST., JERSEY CITY, N. J. 
PHONE—JOURNAL SQUARE 2-3334 


N. Y. LINE—RECTOR 2-7150 


12000 
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; 
3 
4 
5 
Speed 
Whse 2 4150 ( W 120 
1 1000(3U)G.E. 900 250 2400/4800 335 Wise. 
128.5 
150 i 
720 
900 
450 
600 
444 
900 
450 = 
900 
4000 253 
505 
565 
600 ‘ 
257 
1750 i 
600 
440 
1— 150 GE IM-15 440 695 
1— 150 Al. Chal. ANY 440 580 
4— 125 GE. MT-566Y 440/2200 435 
100 GE. MT-566Y  440/2200 425 
Voltages 1— 100 G.E. IM-16 2200 435 j 
22000x2300 2— 100 GE. IM 440 600 
6600x500 3— 100 AL Ch ANY 440 695 platen 
11000x445 1— 100 GE. MT-556 2200 900 
34650x432 
13200%240/480 
60 cy. New — 1944 69001240/480 
: 2 N densing 175/200 lbs on = 
ane 1— 200 GE IK-17 440 580 
150 Wstghse. CS8568 440 830 
1— 125 Whse MS 440 485 
1— 125 (New) G.E.KF-TEFC 440 1190 
I— 1235 GE KF-TEFC 440 3585 
3— 125 Al. Ch ARW 2200 1750 
i— 125 GE IK 220 900 
1— 100 GE IK -Vert 2300 450 he 
2— 100 GE 220/440 1750 
i— 100 GE KT-556 440 900 i 
f 
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-TURBO 


Actual Photo—2500 KW 


GENERAL ELECTRIC TURBO UNIT 

TURBO: 2500 KW, 3600 r.p.m., Form AA, 11 stage, 800 Ibs. G. 
AUTOMATIC EXTRACTION, 22” abs. condensing. 
GENERATOR: 2500 KW, 3600 r.p.m., 3125 KVA, 80% p.f., type 
ATB-2 form T, 3 phase, 60 cycle, 2300 volt. 
EXCITER, 25 KW, 125 volt, 3600 r.p.m. direct connected. Complete 
operating panel. 
CONDENSER: Alberger, surface type, 2 pass, complete with cir- 
culating, condensate and air removal pumps. 
WATER RATES: Calculated at 800 Ibs. 1.S.P., 750° F.T.T., and 21” 
abs.—KW—Lbs. per KW Hr. 

3125 KVA 10.89 1875 KW 11.22 

2500 KW 10.89 1250 KW 11.92 


Actual Photo—6000 KW 


ALLIS CHALMERS TURBO UNIT 


TURBO: 6000 KW, 3600 r.p.m., 200/225 Ibs. 1.S.P., 550° F.T.T., 
abs., condensing. 


GENERATOR: 6000 FW, 3600 r.p.m., 7500 KVA, 80% p.f., 3 phase, 
60 cycle, 2300 volt. 


EXCITER: 50 KW TURBO UNIT, 125 volt complete operating panel. 


CONDENSER: ALLIS-CHALMERS, Surface type, 2 pass, complete 
with circulating d te and air | pumps. 


This installation may be purchased in its entirety or in parts, and we will be 
pleased to supply additional information upon inquiry. The 2500 KW G.E. 
Electric Unit served as a topping installation for the 6000 KW Turbo Unit; 


and associated equipment included 


eBsaW STIR 


LING BOILER e 


100,000 Ibs. per. hr., 800 Ibs. pressure, 800° F.T.T. complete with pumps, 


pulverizers, gauges, valves, and sta 


ndard trim. 


Recently Acquired Geared D.C. Turbo Units 


2—1000 KW—G.E.—Non-Condensing 200% ISP—100° 
$.H.—5/10¢ B.P. 250V. D.C. 


1—1000 KW—Moore-GE. Condensing Mixed Pressure—. 
200% ISP—100° S.H. 250V. D.C. 


2—500 KW—G.E. Non-Condensing 200 ISP—100° S.H. 
—5/10% B.P.—250V. D.C. 


Photo at left shows installation can be inspected as 
shown. 


BELYEA COMPANY, INC. 


43 HOWELL STREET 
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Don’t wait 18 months or more for the Power 
We can give you prompt delivery on Complete 


BULLETIN 


415 
Complete 
Specs. 
5000 KW-G.E.TURBINE GENERATOR a 
General Electric Condensing, psig., 3/60/2300/4160-volt. Very complete 
Unit. Condition, good. Deliver DUTY FREE in Canada and USA. ge 
HH 
BULLETIN 
900 
Complete 
Specs. 
2500 KW-G 
-G.E. TURBINE GENERATOR : 
Two (2) 2500-KW., G.E., Condensing, 160/225-psig., 3/60/2300/4160/6900-volt, 450-F.TT, 3600-RPM., Con- st 
dition A-1. Two Surface Condensers, 2-pass, §750-sq. ft.. with Auxiliaries. Immediate Delivery. a 
246 POWER * JULY 1951 
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BULLETIN 
405 
Complete 
Specs. 


Equipment that you need TODAY! 
Power Units anywhere in U.S. or Canada 


= 


40/50°' BACK P : 
! RESSURE TURBINES 
aig 
One 2000-KW., Westinghouse, non-condensing, available. 250/350-psig., 350° 
FTT., 3/60/2400-volt. Condition, excellent, very limited service. Immediate 


Delivery. 


OUR SPECIALTIES 


POWER GENERATING EQUIPMENT 
TURBO-GENERATORS BOILERS DIESEL POWER 


We have in Stock 25 Complete Sets of Turbine-Generators. Capacities 500-KW 
to 20,000-KW. All Good Units. Boilers, Diesel Power—A Full Line of Both. 


Send Us Your Specifications of Anything Needed 
JUST ISSUED: OUR 1951 STOCK LIST: Send for it Today: Is FREE 


POWER * 


TELEPHONE, TELEPHONES 
CHARLES WEAVER, M.E. 
WIRE OR 41st FLOOR PENOBSC(T BLDG. : WOODWARD 1-134: 
WRITE. DETROIT 26, MICHIGAN WOODWARD 1.6038. 
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2—100 HP Allis C., Type ARW-SB, 
1800-3-60-4160/2300 V. 


1—100 HP Crocker W., S.B., Type 
SC, 1800-3-60-220/440 V. 


1—100 HP Wagner, OSB, Type 
38T-SBH, 450-3-60-2300 V. 


1—100 HP Wagner, OSB, Type 
38T-SBH, 450-3-60-550 V. 


: 3—100 HP Fairbanks M., Type H- 
BB, 1200-3-60-220 or 440 V. 


1—125 HP Wagner, OSB, Type 
38T-SBH, 514-3-60-2300 V. 


3—HP Fairbanks M., BB, Type H, 
1800-3-60-220 or 440 V. 


1—125 HP, G.E., Type KF, BBSP, 
Frame 539Z, 3600-3-60-2300 
V. 


3— 125 HP Wagner, Type 26VSBM, 
1200, 3-60-2300 V. 


1—150 HP Wagner, OSB, Type 
38T5BM, 450-3-60-2300 V. 


Bergerized motors have a factory 
guorantee of one year look and 
will perform like brand new. 


PHONE TYler §-4400 


BERGER’S LARGE MOTORS 


BALL BEARING & SLEEVE BEARING 


SQUIRREL CAGE AND ALL VOLTAGES 


1—150 HP Wagner, Type 38T- 
5BM, 600-3-60-2300 V. 


1—150 HP G.E., Type IK, Frame 
16, 600-3-60-220 or 440 Volts. 


1—150 HP Allis C., Type AR-BB, 
3600-3-60-2300 V. 


1—175 HP Wagner, SB, Type 38T- 
5BM, 720-3-60-2300 V. 


1—175 HP Wagner, SB, Type 38T- 
5BM, 720-3-60- 550 V. 


1—175 HP West., Type CS, OSB, 
1200, Frame 950.01H, 1200-3- 
60-220 V. 


20—200 HP Wagner, OSB, Type 


RP2, Frame 26, 1800-3-60-440 
Vv. 


1—200 HP Reliance, Type AA, 
Frame 6085-TE, Forced Venti- 
lating, 900-3-60-220 or 440 V. 


4—200 HP West., OSB, Type CS, 
Frame 950.01H, 1200-3-60- 
2300 V. 


BERGER'@ 


4550 MAYBURY GRAND AVE. DETROITS. MICH. 


1—250 HP Wagner — Type RP! — 
31V—1800-3-60-440 V. 


1—250 HP G.E., Type IK, 1200- 
3-60-440 V. 


2—250 HP Westinghouse, Type 
CS, SSB, Frame 875S, 1800-3- 
60-2300 V. 


1—250 HP Westinghouse, Type 
CS, SSB, Frame 1106, 450-3- 
60-440 V. 


1—300 HP Westinghouse, Type 
CS, OSB, Frame 1106, 600- 
RPM—3-60-220 V. 


1—300 HP Westinghouse, Type 
CS, OSB, Frame 1106, 600-3- 
60-2300 V. 


1—300 HP Westinghouse, Type 
CS, OSB, Frame 9356, 1200-3- 
60-440 V. 


1—325 HP Westinghouse, Type 
CS, OSB, Frame 1106, 600-3- 
60-440 V. 


OFL 
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ELECTRIC EQUIPMENT CO., ROCHESTER, N.Y.—JULY LIST 


ELECTRIC EQUIPMENT CO., ROCHESTER, N. Y.—A JULY LIST 
WRITE FOR NEW 1951 CATALOG AND SPECIAL APPOINTMENT CALENDAR. 
TRANSFORMERS AC GENERATORS DC MOTORS 
ALTERNATORS—CONDENSERS ABIUSTARLE SPEED—230 VOLT 
General Electric 800 


3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
v 


25 
GA 734 smalier units 1 KVA to 100 KVA 


A 


Quan. Make 
General Electric 
General Electric 
Allis-Chalmers 
Westinghouse 60 CYCLE MOTORS 
Westinghouse 12 SQUIRREL CAGE MOTORS 
General Electric Make G. 
General Electric 
Genera! Electric 
Westinghouse 
Genera! Electric 
Genera! Electric 
General Electric 
General Electric 
Genera! Electric 
General Electric 
100 Allis-Chalmers 125/250 
238 sets from 1 KW to 75 KW 
in stock. 


327 smaller units 1 HP to 20 HP 


250 720 60 
78 smaller units from 3 KVA 
to 200 KVA 


1 
6 
1 
2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
3 
4 
1 


150 1800 Al. Ch. 
P.S. We stock 3500 og 4 = rebuilt 1 HP 
to 


mR 


De TO AC West, CONSTANT SPEED 230 votT 
peed 


Output 
200 KW. 440/60/3 $37 smaller units 1 HP to 40 HP 
DC 


Vv 
Vv 
Vv 15 KVA, 230/60/1 
Vv 12% 440 V, 

3 ph. .5 F. 
™% KVA, 120/60/1 
Vv 5 KW, 120/60/1 
Vv 110/25/1 
» 110/60/1 
110/60/1 


0 HP Bu 
675 smaller ae 1 +4 to 40 uP 
also 115 V & 550 V, DC. 


KW Make 


Speed 
‘vo SQUIRREL CAGE AND SLIP 


Westinghouse 


General E: 

We Steck Motors RING—25 CYCLE 
HP Speed 

Mr. “Reddy” Cash 


Class 1-D & 2-G 
WANTED Wants Your Surplus List! 


8—200 KVA Transformers, 2400/240/480. 


3—500 KVA Tranformers 13800, 230/460 
Note: We Stock 6000 New Motors, Con- 
1—400 HP, 2800/60/300 rpm slip-ring 


motor. trols, Frequency Changers 
500 KVA Transformers 12000, 230/460 SEND US YOUR INQUIRIES! $72 smaller anits 1 HP to 180 HP 


| 
E 


PHONE 
ROCHESTER, N. Ve 
TRANSFORMERS CONT 
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Vv. 
The SEARCHLIGHT SECTION 
‘e 
‘ 
ge if Quan. K 
30 
15 
750 2,400 480 100 Reliance 6500/1500 
oa 500 2,400 430 1250 1200 60 100 G. E. 400/1000 
Ve 500 12,000 2300 1000 750 25 100 West. 450/1350 
a 450 23,000 440 800 900 60 100 E. 1050/4000 
— 333 2,400 600 750 900 60 90 M. 500/1500 
ze 333 2,400 240/480 650 139 60 16 E. 400/1200 ~ 
383 18,200 240/480 720 $0 60 E. 220/1000 
; 333 11,500 240/480 500 750 25 60 E. 300/1200 
a 300 2,400 120/240 50 E. 2560/1000 
jee 400 450 60 
fi 400 1800 60 50 E. 400/1200 
850 150 25 40 E. 2650/1000 
we = 350 720 60 40 . Wh. 400/1600 
350 225 60 35 = 250/1000 
833 1800 960 35 E. 6500/1000 
% 1 320 1200 120 30 Reliance 400/1200 
1 300 750 25 30 Cr. Wh. 500/1500 
20 25 Reliance 400/1600 
q 
Input 
1 300 HP 
i 1 1256 HP—2 400 HP Elec. Dyn. 1500 | 3 
—230 800 r. 1200 
35 20 HP—230 250 KW Al. Ch. 720 
150 est. 720 i 
40 744 HP—230 125 HP Star 1200 
20 6 HP—115 100 HP G. E. 900 
5 3 HP—116 75 HP G. E. 1200 
ae 10 1% HP—115 75 KW G. E. 325 V 1200 fF ami 
10 1 HP—115 (ts 50 HP West. 1200 
= Za 5 0 
} ELECTRIC EQUIPMENT COMPANY | 
\ 
u 
New and Rebuilt P. to 2500 H. P. 
MOTORS - MG SETS ROLS | COMPRESSORS 
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DIESEL POWER 


AT 40% TO 60% SAVINGS 


EACH ENGINE “REMANUFACTURED” 
AND “FULL-LOAD TESTED" 
PRIOR TO SHIPMENT 


INSPECTION INVITED 


ALL EQUIPMENT OFFERED WITH 
ONE YEAR GUARANTEE 


MAKE 
1875 Fairbanks Morse 
1420 Fairbanks Morse 
1250 General Motors 
937.5 General Motors 
625 Worthington 


625 Alco 

625 General Motors 
425 Baldwin 

400 Buckeye 


375 Enterprise 
330 Superior 


HP RPM 
33E16 2000 300 
38D 1600 720 
16-278A , 1600 720 
12-567 1080 720 
DD 750 300 
6-12%4x13T 750 600 
8-567 720 720 
vo 510 450 
80 480 600 
DSG-6 450 450 
KNA 


396 514 


VIEW OF ENGINE TEST STAND FACILITIES AT OUR PLANT 
IN SAUSALITO (S.F.) CALIF. ALL ENGINE TESTING CON- 
FORMS TO DIESEL MANUFACTURERS’ STANDARD METHODS. 


A PARTIAL LIST OF OUR INVENTORY 


KVA 
375 
312.5 
300 
250 
237 
200 
125 
125 

75 
62.5 
50 


MAKE MODEL 
General Motors 8-268A 
Clark GD-4 
Fairbanks Morse YVA 
General Motors 8-268A 
Ingersoll-Rand 
Buckeye 80 
Worthington DD-5 
General Motors 3-268A 
General Motors 6-71 
Caterpillar D-8800 
General Motors 4-71 


60 


1200 
1200 
1200 
1200 


A. G. SCHOONMAKER 


52 CHURCH STREET, NEW YORK 7, N. Y. 
SHOPS AND WAREHOUSE: JERSEY CITY, N. J. AND SAUSALITO (S.F.) CALIFORNIA 


COMPANY, INC. 


5143 N. 2nd St. 


2— 150 KVA. 60 CY. 
6— 100 KVA. 60 CY. 

6— 75 KVA. 60 CY 

9— 50 KVA. 60 CY. 
7—37¥2 KVA. 60 CY 

8— 15 KVA. 60 CY. 
ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 
ATLANTIC TRANSFORMER CO. 


Philadelphia 20, Pa. 


FOR 
1 PH. 


1 PH. 


SALE 
2400-240/ SCOTT TAPS. 


. 1 PH. 2400-240/120. 
. 1 PH. 2400-240/120. 
. 1 PH. 2400-240/120. 
. 1 PH. 2400-240/120. 


2400-480/240. 


TRANSFORMERS 


sizes. 


SINCE 1912 


—-TRANSFORMERS-— 


BOUGHT AND SOLD 


One Year Guarantee. 


quiries. 


We carry a large stock of transformers, 
and invite your in 
PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
CINCINNATI 27, OHIO 


MOTOR GENERATORS 


1—1000 KW G.E. Syn. 250 V. 720 RPM 
1—750 KW A-C Syn. 250 V. 720 RPM 
2—300 KW G.E. Syn. 250 V. 1200 RPM 
1—200 KW G.E. Syn. 250 V. 1200 RPM 
1—200 KW G.E. Syn. 600 V. 1200 RPM 
1—200 KW ELLIOTT Syn. 125/250 V. 1200 
2—150 KW G.E. Syn. 250 V. 1200 RPM 
1—100 KW G.E. Syn. 250 V. 900 RPM 


ROTARY CONVERTERS 


1—500 KW G.E. Syn. 250 V. 1200 RPM 
1—5S00 KW G.E. Syn. 600 V. 1200 RPM 
1—300 KW G.E. Syn. 250 V. 1200 RPM 
1—300 KW WEST. Syn. 250 V. 1200 RPM 
1—200 KW WEST. Syn. 250 V. 1200 RPM 
1—150 KW G.E. Syn. 250 V. 1200 RPM 


1—150 KW WEST. Syn. 250 V. 1200 RPM 
ARMATURES 


1—S00 KW G.E. 250 V. MPC Gen. 900 RPM 
1—300 KW G.E. 600 V. HCC Conv. 1200 RPM 


WALLACE E. KIRK COMPANY 
502 Grant Bidg., Pittsburgh 19, Pa. 


duplex drive, valves, 


TURBINE 
WITH CLARK DRIVE 
250 HP Whse. 1200 RPM with 


governors & 


speed changer. Excellent condition. 
MERRILL and COMPANY 
407 So. Dearborn St. @ Chicago 5, Illinois 


Telephone: HArrison 7-8289 
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wen 
— 
375327 
360 257 
255 600 
150 600 
150 
90 


LAND 


NEW and REBUILT 


TEFC—EX. PR.—Drip proof and 
Splash proof—Geared Head 


SQUIRREL CAGE MOTORS 


SLIPRING MOTORS 


SEARCHLIGHT SECTION 


ean help you meet your 
Produetion Sehedule with 


Guaranteed Electrical Equipment 


1 YEAR GUARANTEE 


3—750 KVA Westinghouse Single Phase Transformers, Primary 13800/6900/4160/2400 volts—Secondary 460 volts. 
Ready for immediate Shipment 


SYNCHRONOUS MOTORS 


550 V.D.C. MOTORS 
Low Voltage D.C. 


AC GENERATORS 


Elec. Prods. 
El.Machry. 


230 V.D.C. 


156 GRAND STREET 


AC GENERATORS 
Driven by DC Motors 


FREQUENCY CHANGERS 
AND GENERATORS 


1—600 H.P. 230V. West. magnetic, 
from’ 5 H.P. to 75 H. 
C-H, 

(0—New HP. 230V. magneti¢ 

vers 

1—300 West. 115V. magnetie, 


250 V.D.C. Motor Driven 


TRAVELING CRANES 
2 Ton Harnischfeger, 26’ 3%” Spam 


115 V.D.C. MOTORS 


Make 


YOUR INVESTMENTS! 


125 V.D.C. Motor Driven * LAND gives 1 year guarantee. 
* All equipment listed in stock. 
* You can see your machines 
run and tested under power 


«Complete shop facilities with 
thoroughly trained & experi- 


been with us over 25 years). 
R ible O tenth 


41 years’ experience. 


NEW YORK 13, N.Y. 


2 
- 1 to 50 HP 
415 West. 720 | 765 (3) MPC 1045/1350 aap. Moke Voltage 
1 entu 
IN STOCK 180 300 2000 CE 24V 
. 150 G.E. Ts 7201KW Moke Type Speed GE 
1209 | 180 G.E. ATB 900} Watton 40 
3s mis 1200 | ,200 $0 
3 phase GE. ASI 1200 } 1500 GE. 50 
& 1500 Centu 60 
. 200 G.E. KT 557 1760 1000 G.E. 15 
ar 200 G.E. KF-6335 830 | H.P. Speed 
150 West. cs 580] 200 West. SK210 575 
1 est. 100 ALCh. ll 
ea 125 Century (3) SCN 1150 | 90/45G.E. RF-17 950/475 | KVA Make Input Output ; 
Century (3) SCN 1150] 75 Sprague 1000/1598 62% G.E. 230 Output 
ae /agner 75 G.E. RC36 50 Star 115 120] Size Make Frequenc 
(NEW) XP 1150] 75 West. (2) SK-180 475135 G.E. 230 220 . 
100 G.E. K-544 1175] 75 Cr.Wh. CMC 875/950] 31 «Ideal 115 440 150 KW G.E. 150 cy, 
100 West. cs 870] 75 E-D 25S 450/1350]31 El Machry. 230 440 | 154 KVA G.E. 150 cy, 
100 Al.Ch. 690] 75 West. SK151 250/1000}18 G.E. (3) 230 ©120/240] 15 KW G.E. 408 cy. 
Ses 75 West. (2) CS-654C 1750] 60 West. (8) SK-160 680}10 Burke 115 120] 10 KW G.E. 200/700 cy. 
i 75 G.E. (3) K-505 1175] 50 G.E. RC-12 1750] 7% Hertner 115 440} 7% KW G.E. 408 cy, 
4 75 Cont. (2) TEFC 870 | 45/90G.E. RF-17 475/1950] 6% G.E. 230 240) 3 KW G.E. 408 cy. 
on 50 Wat. (3) SK-160 5 See. 115 110 
.E. - 50 G.E. 5 1% Al. Ch. 230 110 
7 West CS 720] 50 GE. RF-17 250/100] ELECTRIC HOISTS 
3 60 FM TEC (2) 50 West. SK 250/1000 1000# Y & T—D.C 
owe 40 West. SK-103 1 
ie 60 West. (2)  CS-607 880] 40 Century DN-454 1740| 600 V.D.C. GENERATORS =| [000% (2) 
sep | 40 &E RC-31 1700 | ew Moke Speed | 1000 Shepard—A.C. 
60 GE. KT-34 40 GE. RC-82 1100 20004 R & M—D.C. (3) 
60 G.E. (2) TEFC(GH) 427] 49 GE. RC-34 750 | 400 G.E. (4) 1200 | soos C & MOD.C. _ 
Et 50 G.E. FTR-523 3600] 40 G.E. (2) CD-1441 400/1500 | 325 G.E. 1200 | Thor—Air 
50 Elliott 196 3450) 40 Cr.Wh. CCM 700} 30 Burke 1750 | R & M—A.C 
50 West. cs 1740] 40 Rel. 461T 400/1200] 20 Reliance 1150 
‘ 50 West. XP 1150] 35 West. SK 250/1000 ; 
1170] 35 West. SK-120 1150 
50 Wset. (3) CS 870] 30 West. SK 975 GENERATORS 
50 G.E. (2) IK 870} 30 Cont. D-103 850 
50 G.E. FTR-542 870] 30 G.E. RC-33 115 
50 West. cs 690] 30 West. SA 6500/1500 | KW Make Speed 
Le 30 West. (2) SK-143 575 1 300 Elliott 1200 if 
: 25 G.E. RC-15 1750 | 250 G.E. 1150 ‘ 
25 West. SK-83 1750 | 200 GE. 1200 
= oe Went. Roto-trol 1200 
1 est. 900 
est. 1 100 G.E. 700 
aa H.P. Make Type 25 West. (2) SK-130 600| 75 GE. 1200 
as 600 Cr.Wh. 131AQ 607] 25 G.E. RF-14 3800/1200] 40 Rel. 1750 
500 G.E. (2) IM 450 2 ABC (2) 1200 
500 = 30 G.E. 1200 
225 Wagner cy. 
150 Burke 720 | 300 West. SK 900 
125 Burke 600]}100 Cr.Wh. CMC 900 
ee 75 West. cw 720] 50 G.E. cD 1150 | yw 
15 MT556 900] 40 G.E. CD-113 850 
175 G.E. IM 690] 30 West. Ss 600 | 225 
: 60 West. HF 850] 25 G.E. (2) cD 1800 | 150 est. (2) 1200 
60 Al.Ch. 690] 25 West. SK-103 1150 | 100 West. (2) 900 
Z 50 G.E. MT-536 1150] 25 Cr.Wh. CCM 750 | 100 G.E. 1200 
oe 50 West. cw 1150] 25 West. SA 600/1200 | 100 El. Machry. 1200 cr ave 
Bs 50 L.A. OGH 870] 15 E.D. 1%S 650/1230] 50 West. (2) 1150 
50 F-M BV 600} 15 Cr.Wh. cM 650} 30 G.E. 1150]] « 
60 Al.Ch. ARY 575} 10 Al.Ch. 900} 30 L.A. 1450 
50 IM 490] 10 E.D. 425/1700 | 25 El. Machry. 1160 
EST. 41st 
INC 
ae 4 Phone CAnal 6-6976 
pet POWER * JULY 1981 251 
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25 1150/2300 G.E. (TE) Bal 
/1200 Rel 
20 /1500 G.E. St 
15 250/1000 G.E. 
5 400/1600 Whse. SI 
15 400/1200 G.E SI 
15 575/1000 Rel Baill 
5 575/1725 LA Bail 
15 650/1650 GE 
5 700/1350 Rel Ball 
10 400/1600 


Re 
™% 200/1200 Whse. (TE) Ball 
400/1600 Rel Ball 
™% 400/1600 Ball 
Hs 600/1800 Rel (TE) Ball 


MOTORS - M.6. SETS - CONTROLS 


NEW AND GUARANTEED REBUILT 


220/440 


SYNCHRONOUS 
Volts 


NEW DIRECT CURRENT 


300 $20 $50 GE. 80 
230 volt-drip proof. a. 
Qu. HP RPM 4 ahr ; Frame 250 200 440 G.E. 100 
1 3 690/2660 Ge 284 200 720 440 GE. 100 
10 5 850/1700 GE. CD-66 150 600 440 G.E. 100 
5 7% 575/1725 GE. CD-77 100-1800 2300 Whse. 100: 
1 10 575/2300 L.A. 4051 10 1800 220 Whse. 80% 
CRADLE TYPE SLIP RING 
DYNAMOMETER HP RPM Volts Mfg. 
225 HP, Whse, 250 v. DC, 300/2000 RPM, 400 900 2300 G.E. (new) 
complete with Toledo automatic printing 350 450 2300 Whse. 
type scale and all necessary control. 300 


NEW MAGNETIC 


900 44 
SLIP RING CONTROLS 100 1200 440 G.E. (new) 
3—ALLIS 250 HP, 440 volt (125 HP, 220 4 = = SS. (Hew) 
volt) Reversing, 7 accel. steps, main line 50 900 220 GE. 


WAlbridqe 1195 


Ames Steam Engine (condensing) 22” 
x 24, 200 RPM, Engine No. 41708; 
315 KVA Westinghouse A.C. Genera- 
tor, No. 2193167, 3/60/2400 Volt, 
F.O.B. cars Mpls $3,000.00 


150 HP, 3500 RPM, 2200 Volts 3/60 
cycle, Allis-Chalmers Motor, Serial 
No. 2337CK, Type ARWA, S.B., F.0.B. 
Minneapolis $ 500.00 


100 HP, 575 RPM, 2200 Volts 3/60 
cycle, General Electric Slipring 
Motor, Serial No. 5196854, Type 
MT562, complete with drum control, 
Starting duty grids and primary oil 
switch; F.0.B. Minneapolis $2,500.00 


New 400 Amp., 15,000 Voit, 3 Pole 
gang operated, vertical pole mount- 
ing, fused Schweitzer & Conrad 
disconnect switch. Regular cost 
$1,152.00. Our cost $ 850.00 


Immediate delivery 


WHEN YOU CAN'T FIND IT, TRY PORTER 


PORTER ELECTRIC CO., INC. 
116 Third Ave. No. Minneapolis 1, Minn. 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS 2—1000 KW, 480 V., 1802 Cond. REFRIGERATION UNITS 
1—1000 KW, 480 V., 150% Cond. 
2—4000 KW, 2300 V., 150% Cond. i— 750 KW, 550 V.. Extr. motor or turbine 


2008 
Unit. 
2—1250 KW, 2300 V., 225% Cond i—500 KW, 230 V., D.C., Unit. HP. 
1—1000 KW, 2300 V., 2502 Cond. 3—375 KVA, 550 V., Unit. 2— 400 HP, isos 
1—1000 KW, 4150 V., 260% N.C. 1-312 KVA, 440 V., Unif. 4— 150 HP, 150% Se. Mr. 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 
; THE BUYERS MUST BE SATISFIED—ALWAYS 


16-UNUSUALLY FINE USED 60 KW 
DIESEL ENGINE GENERATOR SETS 


Generators: 440 V AC — Engines: Model 6-71 GM Diesels 
AVAILABLE IMMEDIATELY { 
DULIEN STEEL PRODUCTS, INC. 


OF WASHINGTON 
9265 E. MARGINAL WAY SEATTLE 8, WASH. 
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: 
DIRECT CURRENT M-G SETS 
Dc. AC. 
Reconditioned and guaranteed (128725000 (deo! ae 
150 250/1000 Rel SI. 100 250 2300 Ge. 
35 400/1200 ideal SI. ws Rel 
30 250/1000 Whse. 
4 25 250/1000 GE. Si. 
Whee 650 128 2300 Whse Engine 
690 Rel Ball 
i! 10 400/1600 Rel Ball ae 
10 600/1200 Rel (TE Ball 
7 
3 850/1700 Rel Ball - cr. 
Buy from BOSWICK with confidence 
a P.O. BOX 55 AKRON 9, OHIO es 
1—3500 KW, 4000 V., Cond. 300 kw. 7300 708 senses 
1—3000 KW, 4000 V., 1508 Cond. — 
: 
| 
( 
252 


SEARCHLIGHT SECTION 


POWER PLANT MACHINERY 


STEAM TURBINE GENERATOR UNITS 
3 Phase 60 Cycle 


25,000 KVA General Electric condensing, 200 Ibs. steam pres- 

sure, 530° FIT, 13,200 volts, with surface condenser. 

12,500 KVA Allis-Chalmers condensing, 225 Ibs. steam pressure, 
550° FIT, 13,200 volts, with surface condenser. 

6,250 KVA Allis-Chalmers condensing, 200 Ibs. steam pressure, 
500° FTT, 2300/4,000 volts, with —— condenser. 

5,000 KVA General Electric non i tion, 600 Ibs. 

steam pressure, 750° FTT, 125/ 150 Ibs. extraction, 
0-50 Ibs. exhaust, 13,800/4000 volts. 

5,000 KVA Westi i double extraction, 400 
Ibs. steam pressure, 600° * FIT, 125 Ibs. and 20 Ibs. 
extraction, 480 volts, with surface condenser. 

3,750 KVA General Electric condensing, 150-250 Ibs. steam 
pressure, 500° FIT, 2300/600 volts, with surface or 

jet condenser. 

2,500 KVA ‘Sanaa Electric d ion, 200 Ibs. 
steam pressure, 550° FIT, 20 Ibs. extraction, 480 
volts, with surface condenser. 

2,500 KVA (2) General Electric condensing, 125 Ibs. steam pres- 
sure, 2300 volts, with jet condensers. 

1,875 KVA General Electric condensing, 150-250 Ibs. steam 
pressure, 650° FIT, 2300 volts, with surface or jet 
condenser. 

1,250 KVA General Electric condensing, 200-400 Ibs. steam 
pressure, 650° FIT, 2300/4150 volts, with surface 
condenser. 

1,250 KVA General Electric condensing extraction, 175 Ibs. 
steam pressure, 450° FTT, 0-10 Ibs. extraction, 2300 

volts, with surface condenser. 

1,250 KVA Westi ing extraction, 150-250 Ibs. 
steam pressure, 600° FIT, 5-25 Ibs. extraction, 480 
volts, with surface condenser. 

937 KVA Moore condensing extraction, 200 Ibs. steam pres- 
sure, 600° FTT, 0-20 Ibs. extraction, 480 volts, with 
surface condenser. 

625 KVA Westingh non-cond 150-200 Ibs. steam 
pressure, 600° FTT, 5-25 Ibs. exhaust, 480 volts. 
438 KVA W. i 150-200 Ibs. steam 

pressure 500° FIT, 5-25 Ibs. ‘exhaust, 2300 volts. 


STEAM ENGINE GENERATOR UNITS 
3 Phase 60 Cycle 


750 KVA Allis-Chalmers-Ames vertical uniflow, 150 Ibs. steam 
pressure, 5 lbs. exhaust, 2400/4160 volts. 

625 KVA General Electric-Skinner horizontal uniflow, 150 Ibs. 
steam pressure, 5 ibs. exhaust, 240 volts. 

500 KVA Allis-Chalmers-Chuse horizontal Corliss, 150 Ibs. 
steam pressure, 10 Ibs. exhaust, 480 volts. 

375 KVA General Electric-Skinner horizontal uniflow, 150 Ibs. 
steam pressure, 5 Ibs. exhaust, 480 volts. 

250 KVA (2) General Electric-Skinner horizontal uniflow, 150 
Ibs. steam pressure, 5 lbs. exhaust, 2300 volts. 


SPECIAL 


NEW 2859 KVA HIGH FREQUENCY 
GENERATORS 
120/240 Cycle 
3—2000 KW 70% P.F. 2859 KVA New General Electric 
A.C. generators, 3 phase, 240 cycle, 4150 volts, type 
ATB-6, 4800 RPM. Can be operated at lower fre- 


DIESEL ENGINE GENERATOR UNITS 
3 Phase 60 Cycle 

1,675 KVA Fairbanks-Morse, 2400/600/480 volts, 300 RPM. 
1,388 KVA Mcintosh-Seymour, 2300 volts, 300 RPM. 

900 KVA Fairbanks-Morse, 2400 volts, 257 RPM. 

782 KVA Worthington, 480 volts, 327 RPM. 

546 KVA Worthington, 480 volts, 327 RPM. 

450 KVA (2) American Locomotive, 480 volts, 514 RPM. 
312 KVA Superior, 480 volts, 360 RPM. 

300 KVA Fairbanks-Morse, 480 volts, 257 RPM. 


SPECIAL 


1675 KVA DIESEL ENGINE GENERATOR UNIT 
1675 KVA Fairbanks-Morse generator 3 phase 60 cycle 
2400 volts, 300 RPM, direct connected to 


1750 HP Fairbanks-Morse diesel engine, 2 cycle, 10 cyl- 
inders, Model 33E16, 300 RPM. 


Complete with direct connected exciter, switchgear, and 
all auxiliaries as in operation. 


This unit is a heavy duty base load type machine and 
is in excellent condition. It was installed new in 1942 and 
operated intermittently. The engine can be adapted for 
dual fuel operation and the generator can be re-connected 
for 480 or 600 volts. 


STEAM BOILERS 


1,000 HP Springfield, 120,000 Ibs. steam per hour, 300 Ibs. 

steam pressure, 600° FTT, stoker fired. 

825 HP Combustion Engineering, 275 Ibs. steam pressure, 
525° FIT, pulverized fuel. 

800 HP Springfield, 50,000 Ibs. steam per hour, 250 Ibs. steam 
pressure, 500° FTT, stoker fired. 

720 HP (2) Combustion Engineering, 60,000 Ibs. steam per 
hour, 450 Ibs. steam pressure, 600° FTT, stoker fired. 


540 HP Keeler, 250 Ibs. steam pressure, pulverized fuel or oil 
fired. 


529 HP Babcock & Wilcox, 25,000 Ibs. steam per hour, 160 
Ibs. steam pressure, 350° FIT, wood fired. 

400 HP (2) Titusville, 25,000 Ibs. per hour, 240 Ibs. steam 
pressure, 500° FIT, stoker fired. 

350 HP (2) Wickes 300-350 Ibs. steam pressure, 600° FTT, 
oil and gas fired. 

300 HP (2) Keeler 10,000 Ibs. steam per hour, 250 Ibs. steam 
pressure, 500° FIT, stoker fired. 

225 HP (2) Babcock & Wilcox, 12,000 Ibs. steam per hour, 
200 Ibs. steam pressure, 450° FIT, hand fired. 

225 HP (2) Erie City HRT, 150 Ibs. steam pressure, oil fired. 

150 HP (3) Bros HRT, 125 Ibs. steam pressure, stoker fired. 


FREQUENCY CHANGER 


3,750 KVA General Electric generator, 3 phase 60 cycle 2300/ 
4000 volts, direct connected to 4200 HP General 


quencies with proportionate reduced speeds. 


Electric synchronous motor, 3 phase 25 cycle 
440/22,000 volts, 300 RPM. 


Write, Wire or Phone for Further Details and Prices 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. telephone: Main 1-9514 CLEVELAND 14, OHIO 
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TURBINE UNITS 
1—12500 KVA Allis Cond. 60 ey. 


1—10000 KVA G.E. Cond. 25 ey. 6600 V. 200-Ib._ 
i— 6250 KVA Allis Cond 60 cy. 4000 V. 175-200-Ib 
' KVA West. Extr. on 60 cy. Vv 


ond. ey. 
i— 2500 KVA Worthington Non-C. 60" ty. 2300 V 
-200-Ib. 40-Ib. 


tr. 60 cy. 480 V. 185- 
tb. steel chest. 


ib. 600 
938 KVA G.E. Extr. Cond. 60 ey. 240 V. 200-Ib. 
750 KVA G.E. =. Cond. 60 cy. 480 - Ib. 
625 Non-C. 60 cy. 2300 Vv. 180-ib. 
625 KVA West. Cond. 60 cy. 480 V. 150-Ib. 
250 Non-C. ey. 208 V. 200-Ib. 


DIESEL ENGINE UNITS 


P Superior 2300 V. 60 cy. 


Buckeye 240 V. 60 cy. 


STEAM ENGINE UNITS 
KVA Skinner Unifiow 480 


480 V. 
niflow 240/480 V. 
i—156 KVA Ames Vertical Unifiow 240 V. 


ROTARIES—60 CY. 


< 
> 
> 
fic 


QU. KW MFR. VOLTS-DC TRANS. RPM 
2000 A.C. 600 150514 
2 1000 West. 6004150720 
3 1000 600 13200800 Auto. 
SPECIAL 


1—150 HP General Electric 
motor starter, type CR-7811, 
reversing dynamic breaking. 


across-the-line, 


MERCURY ARC RECTIFIERS 


au. KW KIND DC VOLTS TRANS. 
2 4500 Multi Anode 600 13800 
4 3250 Ignitron 650 33000 
2 1850 Ignitron 360 33000 
i 1000 tgnitron 600 13800 
MOTOR GENERATOR SETS—60 CY. 
Qu. KW MFR. VOLTS-D.C. A.C. RPM 
2 1500 G.E. 600 13200 720 
‘ 1500 G.E. 250 2200 514 
' 1000 G.E. 600 13200 54 
' 750 AC. 275 440 720 
750 A.C. 250 2300 514 
' 500 West. 125 2300 720 
' 400 G.E. 250 6600 720 
‘ 75 West. 125 440 1200 


Qu. KVA MFR VOLTAGE RPM 
2500 2400/4160 720 
1 2000 West. 2300 720 
1500 G.E. 4600 900 
i 1500 West. 2300 900 
SYNCHRONOUS MOTORS—40 Cy. 

Qu. HP MFR. VOLTAGE RPM 
4350 Cr. Ww 13800 
2 700 West. 2300 200 
1 600 G.E. 440 360 
2 350 G.E. 2300 257 
i 300 G.E. 2300 600 
' 300 West. 2300 900 
i FREQUENCY CHANGERS 

Qu. KVA MFR. CYCLES RPM 
3125 G.E. /60 300 
1 3000 G.E 60/25 300 
2 2500 G.E 25/6242 750 
2450 G.E 6242/25 750 
' 1250 G.E 25/60 300 
' 1250 West. 25/60 300 
2 1000 G.E 25/60 300 
1 500 AC. 25/60 300 


TRANSFORMERS—460 CY. 


i— 7500 KVA G.E. 138000—4 1000, 
3— 3333 KVA West. 
2000 KVA GE. 69000—13 800 /23900, ph. 
3— 1000 KVA West. 000—7200 
im 2500 KVA GE. 
3— 75 KVAG.E. 39/73 
3— 8333 KVA West. 3800—13900 
3— 100 KVA Wag. 5000—7200/12470 Y 
1—18750 KVA A.B.8. 4840—11000, 3 ph 
2— 7500 KVA Al. Ch. 33000—13800, 3 ph. 
3— 200 KVA Wag. 3000—7 200 
6— 200 KVA G.E. 2 6900 
3— 167 KVA G.E. 33000-—2300 /4000 Y 
6— 150 KVA G.E. 2 4600 
4— 150 KVA G.E. 100—7200/ 12470 
_SOKVAGE. 900 —23 — 
le 
— -E. 2200071 1000-2360. 3 ph. 
i— 1000 KVA G.E. 22000 /11000—2300, 3 Ba. 
833 KVA G.E. 22000—480 
3— 333 KVA G.E. 22000 /11000—2400 
4— 750 KVA Wag. 19050 /33000 Y—6900/11950 
3— 750 KVA West. 13200—440 
S— 333 KVA G.E. 13200—240/480 
2— 200 KVA G.E. 11500—220/110 
3— 200 KVA Mol. 11000—2300 
4— 833 KVA G.E. 7620/13200 Y—2300 
3— 500 KVA G.E. 4000—2300 
200 KVA West.  2400—120/240/480 
3— 200 KVA A.C. 2400—120/240 
3— 150 KVA G.E. 2400—240, 480 
3— 100 KVA Kuhl. 550—20/110 
12— IS KVA Stand. 450/25—117/2% 
OIL CIRCUIT BREAKERS 
4—600 A. 154 KV G.E. FHKO-39-2500 Outdoor 
i—600 A. 132 KV G.E. FHKO-60-1500 Outdoor 
2—600 A. KV G.E. FHKO-139-1000 Outdoor 
i—400 A. 73 KV G.E. FHKO-236-500 Outdoor 
1—600 A. 37 KV G.E. FHKO-139-450 Outdoor 
1—400 A. 37 KV G.E. FHKO-236-500 Outdoor 
4—600 A. 15 KV G.E. FHKO-139-750 Outdoor 
4-600 A. 15 KV G.E. FLO-1B-250 Outdoor 
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GEARMOTOR HEADQUARTERS 


We stock REBUILT gearmotors up to 60 HP 


We stock NEW gearmotors and can ship from 


stock up to six weeks on most popular sizes. 


3 phase 60 cycle 220/440 volt NEW GEARMOTORS in stock 


1 HP 280 rpm with C-H brake 
1 HP 473 rpm 

520 rpm 

2 HP 45 rpm 

2 HP 230 rpm 

3 HP 20 rpm T.E.F.C. 

45 rpm 

84 rpm 

3 HP 420 rpm 


5 HP 280 rpm 
5 HP 520 rpm 


Quantities in most ratings 
Also some 550 volt ratings 


Electric Motors, Generators, Transformers, Grids, Gearmotors, 


Speed Red s, Comp tors, Drum 


Switch 


R ST., 
SERVICE 


New England's Leading 


AN ELECTRIC CO., 


INC. 
BOSTON 10, MASS. 
Tel. HUbbard 2-6750 


Electric Motor Dealer 


FOR SALE 


Diesel Engine Superior type KNA 500 HP. 514 
RPM dire:tly connected to a 300 KW West- 


inghouse DC Generator. Can be purchased as 


one unit or separately. 


IRWIN COHEN 
1351 Somerset Rd., West Englewood, N. J. 
Teaneck 6-5325 


FOR EVERY 
BUSINESS WANT 
bink Searchli ght First” 


FOR SALE 
COMPLETE 


STEAM POWER PLANT 


5—714 HP Combustion Engineering 

WATER TUBE BOILERS, with Ebasco 
Superheaters, Sturtevant High Pres- 
sure Economizers, Green Chain 
Grate Stokers, Hagan Combustion 
Controls, Copes Feed Water Regu- 
lators, Clarage Forced Draft Fans, 
with Hoppers, Automatic Coal Con- 
veyors, Automatic Ash Conveyor, 
36” x 24” Jeffrey Flex-Tooth Coal 
Crusher. 

1—705 HP Stirling 4 dum BOILER with 
B&W U-type superhecter. 

1—10,000 KW Aillis-Chalmers STEAM 


TURBINE. 

1—7,500 KW Aillis-Chalmers STEAM 
TURBINE. 

1—7,500 KW General Electric STEAM 
TURBINE. 


All with complete control equipment. 
Sen! for complete inventory in Denver. 
MORSE BROS. 


MACHINERY COMPANY 
2900 BRIGHTON BLVD. 
BOX 1708 DENVER 1, COLORADO 
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SEARCHLIGHT SECTION 
BREW-WOLTMAN OFFERS | 
2— 2250 KV ee 
1875 KVA G.E. Cond. 2300 V. 60 cy. 180-Ib 
1563 KVA G_E. Cond. Extr. 60 ey. 2300 V. 200-Ib. 
i— 1250 KVA Allis Cond. 60 ey. 2300 V. 150-200-Ib. 
1250 KVA Elliott Cond. 60 cy. 480 V. 150-200- 
= 
SYNCHRONOUS CONDENSERS 
\—(000 
i— 900 H 250 V. DC 
3— 650 Loco. 440 V. 60 ey. 
i— 600 H Morse 2400 V. 60 cy. & 
PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT ~ i: Zia, 
Church Street New York City 7, worth 4-14/0 
| 
13 HP rpm 
107 HP 190 
15 HP 350 rpm 
SANDN 
SALE 
ane 


6,500 100’ Worthington ”" 200 1200 
6,000 110° Ingersoll-Rand 2” 500 1200 
5.000 125" Worthington " 200 1200 
4,000 110° Ingersoll-Rand 500 1200 
8,500 47° Southwark 75 
3,100 42’ Worthington 
2,550 200° De Laval 
2,310 24° Worthington 

.700 De Laval 

500 231’ Allis-Chalmers 

40° Worthington 

550 125’ Lawrence 

350 65' Lawrence 

275 172’ (new) Weil 

150 100’ (unused) Worth. 

45 120° Gould 

30 115° Worthington 


AIR COMPRESSORS 
AERIAL VIEW OF THE O'BRIEN MACHINERY PLANT 
r sor, 3.25% pressure, 250 HP, 3/60/440/3600 
RPM. 
MOTOR GENERATOR SETS ELECTRIC MOTORS 8,000 CFM Cooper-Bessemer 150/440 PSI, di- 
Phi I hi k rect motor 2700 HP syn. 3/60/2300 volt new. 
ilade P Stoc 1690 CFM Sullivan 100 Ib. Class WN2, 
12x1244x16 two stage syn. motor 250 H.P., 
3/60/2300 volt, exciter, starting equipment. 
1050 CFM Ingersoll-Rand ES1, 17%x13, 50 
es" lb. PSI, 275 RPM, V-belt. 
2300 880 CFM Worthington Syn. motor drive 150 
440 H.P. 3/60/440/277 RPM, size 17x10%x12. > 
2300 734 CFM Sullivan Angle Class W13, Single 
2200 Stage 13x13x8, 60 lb., 300 RPM, V-belt, 10g 
2300 HP. 
440 528 CFM Chicago NSB, 100 lb., 285 RPM Ve 
2300 belt 14x12. 
2300 2-368 CFM Ingersoll ER-1, 285 RPM, 100 psig 
440 50 HP direct gear, M.D. 3/60/220. 
220 860 CFM Schramm Vertical V belted on steel 
440/2300 base, 75 HP motor 3/60/220 : 
Syn. (3 brg.) 550 3-300 CFM Schramm Vert. Direct connected 58 
440 HP GE 3/60/220-440/1200 RPM on base 
/440 (1945) 
440 277 CFM Chicago PB4 Air Cooled 50 HP Ve 
440 Belt Motor Drive. 
440 254 CFM Chicago Pneumatic NSB-125¢ Bel® 
440 2 Drive 40 H.P. 4 
440 245 CFM Ing. Rand 10x10 ER-1, 1257. 
215 CFM Penna. 3A 10x8, 50 lb. 
220 2-173 CFM Ingersoll ER-1 9x8, 300 RPM, 108 
Cent. (new) 220 LB., V-belt. 
G.E. 440 


-1000 K.W. Westinghouse 250 volt Flat Com- 
pound 500 RPM 1440 H.P. West. Syn. Motor 
-8 P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 
Modern Unit—Can furnish 60 cycle 2300 or 
13200 volt. 


~600 KW G.E. MPC—2400 amp. 230 volt 514 
RPM with 1050 H.P. G.E.—ATI Syn. Motor 
8 P.F. 2 phase, 60 cycle, 2300 volt A.C. & 
D.C. Panels—Can furnish 8 ph. 550 V. or 
2300 V. 


-500 KW Westinghouse 250 Volt 900 RPM with 
720 H.P. West. Syn. Motors 8/60/2300/13200 
volt, Serial #8130447-48 (year 1935) 


—500 K.W. Crocker Wheeler CCD, 250 volt 720 
RPM with 750 KVA Cr. Wh. Syn. Motor 
3/60/2300 V. A.C. & D.C. Panels—Like New. 


—450 K.W. G.E. Type CY-225 (1941 year) 250 
volt 1200 RPM direct connected 650 HP GE- 
ATI-Syn. Motor 3/60/480 volt. Magnetic Red. 
Voltage Starter. 

3—300 K.W. West. 3 wire 125/250 Volt 1200 
RPM Generators (1938 year). Can furnish 
with suitable motor as single unit or as 600 
K.W. 3 Unit Set. Advise Requirement. 

1—-300 K.W. Elliott 250 Volt 1200 RPM with 
500 H.P. Syn. Motor 3/60/2300/1200 RPM— 
Automatic Controller & D.C. Panel. 


2—150 K.W. G.E. Type MPC—250 Volt 1200 
ox “40 TURBO GENERATORS 

P.F. 2/60/220 or 3/60/220/440/550/2300 V. New 1940. 


1—100 K.W. Al. Chalmers 250 Volt 1200 RPM CENTRIFUGAL PUMPS 625 KVA G.E.-Moore 3/60/2300/3600 RPM 

150 H.P. Syn. Motor 2/60 or 3/60 any voltage. Non-Condensing 180 PSI 35 Ib. B.P. New 
1—100 K.W. G.E.—C.D.—125 Volt D.C. 150 H.P. ran. 

GE Syn. Motor, 3/60/220/440/1200 RPM 4 / 

y / / . 500 KVA West. Non-Cond. 3/60/220/440, 150 

10,000 LeCourtenay 350 86870 PSI lb. B.P 
1—75 K.W. BURKE 250 Volt 900 RPM 113 H.P. 10,000 De Saal 370 988 i 

Burke—Syn. M.D. 2 phase any voltage. 9,000 De Laval 250 8790 3-300 KW West. Non-Cond. Direct Current, 
1—50 K.W. West. SK—240 Volt with West. Syn. 2 8,150 132’ LeCourtenay 

M.D. 3/60/220/440/1200 RPM. 8,000 Worthington 500 1200 1--75 KW G.E. Non-Cond. D.C. 125 volt. 
Smaller Sizes and Types—Advise Requirements. 2 7,000 200° LeCourtenay 16” 423 1000 1-35 KW G.E. Non-Cond. D.C. 125 volt. 


“Everything from a Pulley to a Powerhouse" 


THE O'BRIEN MACHINERY Co. ....... 


T.M. REGISTERED U.S. PATENT OFFICE OBRIEN PHILA. 


PHILADELPHIA'S LARGEST, MACHINERY DEALERS AND ‘EXPORTERS & 


1547 North Delaware Avenue e Philadelphia'25, Pa., USA — Bell Phone Garfield 6-1150 
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Syn. 
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SEARCHLIGHT SECTION 


Our 30th Year 
Member of The 


E MPH LL EQU PMENT National Industrial 


Service Association, 
PROVES ITS VALUE is 


SLIP RING 


1 2500 GE MT 257 

TRANSFORMERS—60 Cycle MOTOR GENERATOR SETS . 
Qu. KVAMAKE TYPE Ph. VOLTAGES 3 Phase, 60 Cycle 1 200° Whse ow ped 
1 1500 GE Pyrancl 3 4150x2200V 1 100 GE M oe 
1 500 Kuhl OorIsc 1 4600%2300V Qu. KW MAKE SPEED oc AC 1 15 GE MT 200 Vert 
3 400 GE H 1 6900x2250V 1 1000 GE 51 2300/4150 Syn. 1 J GE MT 1900 
1 200) «~Pitts. opsc 1 7800x440V 1 00 GE 1200 2300 Syn. 1 60 GE MT 1750 

1 200 GE HT 3 2300x220 1200 1 60 GE MT 900 

’ 2 4150x283 2300 Syn. 1 0 GE MT 1720 
1 200 Auto 3/2 4150x2300 l 150 Whse 600 4150 Syn. 
1 200 Pitts 1 4000x110/220 12 cw 1200 2300 SC M 
1 200 GE Auto 3/2 4150x2400 1 1 cw 00 220/440 sc 1 0 Ww hse cw 900 
1 150 GE uT 1150-120/208Y new 1200 MT 
40 ElMach, 1750 440 8C 1 MT 1200 

2 xll0/2 
, 20 1 40 GE MT 1200 ign 

100 Wagner RCKY i 240x120/120 SYNCHRONOUS Lae 
2 100 Whse SK 1 4400x220/440 Taps 00 HP El. Mach. 720 RPM 2300 V T.E.F.C. outdoor SPECIAL—WELDING MOTOR GENERATOR SET ‘ = 
2 100 Newark Dry 3/2 440x220 Service 1—176 KVA Whse. Welding Gen. Set, 1 Ph. 220V, 800 - F 

50 Whee. Interteen 1 


2400x120/240 200/100 HP Whse. 720/360 RPM. 4150 V Amp 57% PF with Slip Ring Motor & Exciter 


“FOR POWER” 


1604 53rd STREET, NORTH BERGEN, N. J. 
PHONE NEW YORK —LONGACRE 5-3227 
THIS SEAL IS YOUR GUARANTEE PHONE NEW JERSEY—UNION 3-2600 ~~ 


INORTHER N M ACHINERY - COMPLETE DIESEL PLANT 
3—575 HP F.M. 5 cylinder, 400 RPM. 
M ETAL = 383 KW F.M. 3/60/2300 alter- 
at nators. Woodward governors, heat 
C Oo. REDUCED PRICES exchangers and complete plant 


auxiliaries. For sale in whole or 


BOILER part. Condition excellent. 


Water Tube. Babcock & Wilcox, 1945. 2 Drum, Bent Tube, Economisers, MISSISSIPPI! VALLEY EQUIPMENT CO. 
Internal Desuperheater. Superheaters: W.P. 400 P.S.I. Hydrostatic Press. 718 507 Locust St. St. Louis 1, Mo. 
P.S.1. Heating Surfaces: 2441 sq. ft. Superheater 350 sq. ft. Economiser 1620 
sq. ft. 3 Todd “Hex Press” Fuel Oil Burners. Diamond Soot Blowers. Auxil- 


aries available. ELECTRICAL CABLE 
@ for every Industrial and power application 
BOILER @ Special constructions. Odd lengths. 
@ Large stocks on hand of high voltage, lead co 
Mir, Vancouver Iron Works, Vancouver, B. C. Type: Yarrow, 3 Drum. Bent 
@ Cut te length. Reasonably priced. 
Tube, Water Tube, Oil fired. 4 Burners, 55,000 lbs. steam per hr. Max. UNIVERSAL WIRE AND CABLE Co. 
Heating Surface 6256 sq. ft. Working Press. 225 P.S.I. Test Press. 387 P.S.I. 2668 N. Clyboure A Ave. Chicago 14, m. | 


Built 2/7/43. 


NUMEROUS OTHER ITEMS ARE AVAILABLE 
MILNOR & BLEIGH STS. + PHILA. 35, PA. BOILER S 


10 to S000 HP 


Phone MAyfair 4-1400 GEN ERAT OR 5 


hi Power Equipment 


UNITS B & W PULVERIZERS industrial — Chemical Process 
——— 277 RPM. ” Powered by 2 Bruce Mac 3—Type E-32 practically new Coal Pulverizers, 
Beth gos/gasoline engines. complete with 75 H.P. motors, blowers and all ; 
1—150-HP, 225 RPM, Synchronous motor. Real = Used apprex. 2 years. Purchased new OEAN G. STRICKLER & ASSOCIATES 
ins. 1346 Connecticut Avenve, NW 
A A IRON CO. DALTON SUPPLY CO. Washington @, DuPont 3380 
& Howkias Sts., Dalias 1, Texas 2829 Cedar St., Phila. 34, Pa. GArfield 6-1800 
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SEARCHLIGHT SECTION 


25,000 KVA—20,000 KW, 80% P.F., 3 phase 60 cycle. 13,200 volts, 1800 RPM General Electric Company con- 
densing turbine generator unit 215 P.S.LG. 540-550° total temperature complete with direct connected shaft 
exciter, switchboard and instruments, a 30,000 square foot 2-pass Westinghouse surface condenser, motor 
driven and turbine driven pumps and condensing accessories. 


ACTUAL PHOTOGRAPHIC VIEW 


EXCELLENT CONDITION — COMPLETE INSTALLATION — PROMPT DELIVERY 


TURBINE-GENERATOR UNITS 


6250 
3750 
2500 


3 phase, 60 cycle 


KVA G.E. condens., 3-stage, 2300/ 
4000 volts, 200¢ P.S.I., 600° TT. 
KVA Allis condensing 2300 volts 
125 to 175 PSI. 

KVA G.E. Type ATB, Form HT. 
2300/480 volts, 3600 RPM, two bear- 
ing alternating current generator 
LESS TURBINE. 

KVA G.E. condensing 200 P.S.I. 
2400/600/480 volts. 
KVA_ Westinghouse 
2300 volts, 250 PSI. 
KVA G.E. condensing 2300 volts 
225 PSI. 

KVA Allis condensing, 150 PSI, 480 
volts. 

KVA Allis non-condensing 2300/480 
volts, 150 PSL 122 back. 

KVA G.E. condensing 150 PSI 480 
volts. 

KVA G.E. non-condensing 150 P.S.L., 
202 back, 480 volts. 

KVA G.E. non-condensing, 150-200 
P.S.L, 2300 volts. 

KVA Westghse. non-condensing 
150/250 P.S.I., 2400 volts NEW. 


condensing. 


Direct Current 
KW Westghse. 3-wire, 250 volt 150/ 
2502 P.S.I. non-condensing. 
KW (2) Westinghouse-Worthington, 
250 volts, 3-wire, 225-250 P.S.I. con- 
densing. 
KW (2) G.E. 125 volt, 200/275 P.S.I. 
non-condensing 
KW (2) Westinghouse-Moore, 120 
volt, 2002 P.S.I. condensing. 
KW (3) new Westinghouse, 120 volt, 
2002 P.S.I. condensing. 


> 


MOTOR GENERATOR SETS 


KVA Westghse. 60 cycle, 


rent motor. 


2 KVA G.E., 60 cycle, 2300 volt alter- 
nator to 75 HP, 125 volt DC motor. 
KW G.E. 125 volts direct current 
to 12 HP 60 cycle, 220 volt motor. 


> 


5000 


SYNCHRONOUS MOTORS 


RPM Electrical Syn. (condenser). 


900 HP Allis, 2200 volts, 150 RPM. 
300 HP G.E., 80% P.F., 2300 volts, 720 


RPM. 


2400 
volts, 900 RPM alternator direct con- 
nected 135 HP, 250 volt direct cur- 


KVA Westinghouse, 4000 volt, 720 


JULY BARGAINS 
SPECIALLY PRICED 


1—3000 CFM, 55 PSI 34°x36"-16"x36" 
Allis-Chalmers horizontal cross 
compound 150% pressure steam 
driven air compressor. 

2—Elliott Company  twin-strainers 
mounted on factory bedplate to a 
25 HP. 3 phase 60 cycle, 220/440 
volts 1170 RPM General Electric 
totally enclosed fan cooled motor 
with miscellaneous piping and 
valves, practically new. 

1—4400 sq. ft. Worthington surface 
condenser. 

2—1000 GPM, 1270 foot head, 4-stage 
Morris pumps each connected 417 
HP, 3902 P.S.I. non-cond. G.E. tur- 
bine. 

1—G.E. Bank of Scott connected 2 to 
3 phase, 60 cycle transformers, 
2500 KVA capuzucity. 

1—20 KW 125 volt direct current gen- 
erator connected Hill Diesel engine. 


UNAFLOW GENERATOR UNITS 
Alternating Current—3 phase, 60 cycle 


750 


KVA G.E. 2300/440 volt generator 
direct connected Skinner non-con- 
densing engine. 


KVA G.E., 2400/480/240 volts gen- 
erator connected Ames Vertical En-— 
gine, 1502. 


KVA G.E., 2300/440 volts generator 
connected 23x24” Skinner Horizon- 
tal Engine. ‘ 


KVA Westghse., 240 volt generator 
connected mner Horizontal En- 
gine, 125-1502 P.S.1., gauge back. 


Direct Current 


KW G.E. 250 volts. 360 RPM gen- 
erator connected Skinner vertical 
engine 150%. 


KW Burke 250 volt generator con- 
nected Skinner horizontal engine 
125g. 


EW Crocker Wheeler 125 volt gen- 
erator direct connected Ames Ver- 
tical non-condensing engine 1502. 


KW (2) G.E., 3-wire, 250 volts gen- 
erators connected Skinner engines, 
150%. 


KW (2) Allis 250 volt, 500 RPM 
generators each direct connected 
American Blower vertical engine 
125/150. 


KW. 120 volt generator connected 
Troy Engberg engine 


UTILITIES MACHINERY CORP. 


1965 EAST 6th STREET ¢ CLEVELAND 14, OHIO ° Long Long Distance 422 
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SEARCHLIGHT SECTION 


MOTORS - GENERATORS - TRANSFORMERS 


MOTORS 


250 HP Gen. Electric Peace Type ATI 
cycle/2200/500 R 


350 HP Type CW, 3/25 
cycle/2200/ RPM. 


400 HP Westinghouse, Synchronous 3/60/2300/ 
900 RPM. 


7x7 AIR COMPRESSOR 


Ingersoll Rend 7x7 Class ERI—100¢—with 
or without drive. 

1—400 KW Westinghouse 500 V. DC 750 
RPM 800 Amps. Motor—580 HP. Syn- 
chronous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 


33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected to 50 HP. 3/60/440/ 
1800 Gen. Elect. Motor. 


600 HP GEAR REDUCER 


1—600 HP Farrel-Birmingham Herringbone 
Gear Unit. Type SL. Size 30/16 Speed 
730 RPM to 115 RPM. 


400 HP GEAR REDUCER 


1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Brake. 


400 HP SYNCH. MOTOR 


1—400 HP Westinghouse Synchronous Motor. 
3/60/2300/900 RPM. Unity P.F. with di- 
rect connected exciter—Late Type. 


MOTORS 


60-50-25 Cycle in Stock—All Sizes. Slipring— 
Squirrel Cage—Synchronous. All types of 
Control Equipment. 


Slipring 3 Bearing 3/60/ 
0/440/ 


100 HP Gen. Sects Type | form K 3/60/ 
2300/600 RPM 


100 HP Gen. Glectric Type KT 356 3/60/2200/ 
900 RPM. 

125 HP Gen. Electric Type | form K 3/60/ 
440/720 RPM. 

Electric Type KT 3/60/2300/1200 

— Gen. Electric Type KT 3/60/440/500 


150 HP Gen. Electric Type | form K 3/60/ 
2300/720 RPM. 


150 HP Gen. Pau Type | form K 3/60/ 
2300/900 R 


200 HP Gen. Type | form M 
3/60/440/600 


A Gen, Type KT 3/60/440/600 


a 4 Gen. Electric Type KT 3/60/440/720 


DC CIRCUIT BREAKERS 
1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


125 VOLT DC MOTORS 


1—100 HP Crocker Wheeler 125 Volt DC 


850 RPM Ball Bearing 


1—150 HP Crocker Wheeler 125 Volt DC 


850 RPM Bail Bearing. 
Will make 1200 RPM 125 Volt Generators. 


350 KW GENERATORS 


2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


REBUILT TRANSFORMERS 
3—100 KVA G.E. 1 60 cy., 2400/4160 
pri., 120/240 
3—1667 KVA ane 1 ph., 25 cy., 23,000 
pri., 575 sec. 


ERIE ELECTRIC CO., INC. st... 


BUFFALO, N. Y. 


SPECIAL OFFERING! 
Good Used Diesel Engines 


10—GM Quad units (each quad consists of 4-Model 6-71 Diesel 
engines). Available at Seattle Yard. 


30—GM Twin units (each twin consists of 2-Model 6-71 Diesel 
engines). Available for Delivery from Seattle, Portland, Oak- 


land, Los Angeles. 


ALL OFFERINGS SUBJECT TO PRIOR SALE 


DULIEN STEEL PRODUCTS, INC. 
OF WASHINGTON 


9265 E. MARGINAL WAY 


SEATTLE 8, WASH. 


DIESEL POWER PLANT 


FOR IMMEDIATE DELIVERY — EXCELLENT CONDITION 


300 KW Generator DC 550/275 Volts. 450 HP Atlas Engine 360 RPM. 
Complete with switchboard, air starting tanks, miscl. equipment, spare 


parts, tools, etc. 


Equipment can be seen operating. Any reasonable offer will be considered. 


THE POWER AUTHORITY 
ST. THOMAS, VIRGIN ISLANDS, U.S.A. 


EQUIPMENT FOR SALE 


2—500 hp straight tube — Boilers 165 
psi. Detroit U. F. stokers. 


1—Nordberg Uniflow at 18 x 24 di- 
ted to a-c g 200 kw 


rect 
240/3/60. 
1—Filer A rey = x 42 Corliss 100 Ley 
with 1 1 in. belt wheel. 100 ft. 
3 ply leather belt like new. 
2—Duplex Steam B. F. pumps. 
3—Oil switches—Condit Electrical Mig. 
Co. Boston. Type DI7A Max volts 15,000 
—400 amps. 


3—200 kva 60 cycle 1 phase Polarity sub 
—Pri Volts 3810, See volts 244-488. 

GE type H Form C.P. Rebuilt by W. N. 
Abbertson & Co. Inc. Ser. 554242, 55- 


Westinghouse static condensor, type L.D. 
Normal operating volts 4000, Mas. sus- 
tained volts 4400. Normal kva 180 Max. 
kva 218. 60 cycle 3 phase S.O. 33C808. 

32—Capacitors Type LD 5 kva Style 420525. 


3—Westinghouse current transformers. 
50 VA 50-5 amps. Comp for 
} agg 8900 V 25-133 cycle Style 180- 


Westinghouse hand operated oil circuit 
breaker. Style 296783B. 


J. GREENEBAUM TANNING CO. 
4763 N. 32nd St. = Milw. 16, Wis. 


PENN MACHINERY COMPANY 
Jackson, Miss. 
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ELECTRIC BACKED BY 

MOTORS 45 YEARS OF 

AND QUALITY AND 
GENERATORS 


For QUALITY + SERVICE + PRICE - “Check with WAGNER First!” 


OVER 45 YEARS OF EXPERIENCE is back of every machine sold Muece yt a 

by Arthur Wagner Company. Large stocks and modern facilities Rowell 

insure ample choice and prompt service at reasonable cost. All —Neaiaptoie 

Wagner “Certified Rebuilt" equipment conforms to standards ap- 

proved by National Industrial Service A our 
shop and stock—see why it pays to... "Check with Wagner First!" 


M-G SETS A. C. MOTORS — 25 CYCLE 
440 AC 5 DC Whse, 440 500 
2207440 AG De Ele 440 750 Gen (2) 
440 AC . Elec. 533 Elec, 
2300/440 AC =x 440 00 Gen. Elec. ATI 
MTS43 440 o 
SR 440 


Gen. Elec. MT 
Whse. b.b. New Cws64 


AC 
30 DC 


Volts 


2200 


a 
2300 Be 
El. Machy. (2) 
7 


2100/480 60 American b.b. 
= 


2! lec 29 2: a1. 3 A. C. MOTORS — SQUIRREL CAGE 
seo ‘Allis 2900/440 AC ATB 3 Phase 60 Cycle 220 or 440 Volts 


“Syn. drive. 


Ge lec. 
Whse. b.b. 


Mfr 
Fair. Morse 2200V. 


D.C. MOTORS 


Mfr 
Cr. Wh. TEFC 
Whse. 


400 
KF559 1200/8 
A-327 18 


Gen. Elec. 2200V. 

Gen. Elec. 

New. b ». HT 
nm. 2200V. b.b. 


2200V. vertical 
2200V. TEFC 
vew 


Reliance b.b. NEW 
b.b. NEW 
E. TEFC 2200V. 


A. C. MOTORS — SLIP RING 
Phase 60 Cycle 220 or 440 Volts 


Gen. Flee. 


@ EXPLOSION PROOF MOTORS— 
@ GEARHEAD MOTORS, AC & DC. 
UENCY CHANGERS. 

UIT BREAKERS, AC & DC. 
@ SPEED REDUCERS. 


ce b.b. NEW 
Reliance NEW 
Rel. TEFC New 
Gen. Elec 
Gen. Elec. 
G.E. Vertical 
Reliance b.b. New 
Whse. 


G_E. 2200V. 
D. C. GENERATORS 0 Gr. Wheeler 
Cr. 
Gen. Elec. his! 
2200/4000V. Allis Ch 
Elec. Gen 
Reliance New 
G.E. TEF 


2200/440V. 
New 


ijl 


Rel. TEFC New 


Vertical 
‘orthwestern 
Wheeler 


' | | 


Louis Allis b.b. 
Gen. Elec. 


Gen. Elec. 
Gen. Elec. 


“Al NY QUICK SHIPMENT FROM STOCK— 
nt har agnel LOW PRICES — FULL GUARANTEE 


1435 W. RANDOLPH ST. MOnroe 6-7809 CHICAGO 7, ILLINOIS Send for Complete Stock Lists 
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v 
4 
4 
900 
| 900 
‘A 1200 
600 
1200 
1200 
900 
1200 
900 
1800 
KW 
500 Whse.* 
300 GE. ed 
200 Whse.* 14 
200 Gen. Elec.* 
150 Gen. Elec.* 500 
150 Cr. Wh.* r20 
at 105 Century b.b = cycle 
290 rte 220 G.E. 3 brg, .8PF ATI 220/440 
100 Whse — 350 DC A. C. GENERATORS — 60 CYCLE 250 Gen. Elec. Ts 220/440 $60 = 
100 Gen. Elec. 220/440 AC 125 DC KVA Mfr Type Speed 190 Ei. Machy 3. bre. 220/440 
100 Gen. Elec. 220/440 AC 250 DC as Ga. ATI 220/440 720 
? 75 Gen. Elec. (2) 220/440 AC 250 DC 625 GE. a5°c 1 TB ATI 320/440 300 
75 Gen. Elec. (3) 220/440 AC 125 DC 290/440 1800 
DS 300 Ele ATR” ACI9 2200/440 1200 
ie 60 Gen. Elec.* 220/440 AC 60 DC 300 7 Elec. , 1 A r BB 2400/4800 900 
50 Allis Ch. (2) 220/440 AC 125/250 DC YGH 220/440 900 
50 Gen. Elec. 220/440 AC 250 DC 2 bre 220/440 
45 Cr. Wh. b.b. 220/440 AC 125 DC Bite. ts 220/440 1200 
40 Whse. (2) 220/440 AC 125 DC ¥87 Gen. Elec ATB 
fe 40 GE 220/440 AC 250 DC 156 Elec. Machy. 3 bre : ? 
35 Cr. Wh. b.b 220/440 AC 125 DC 125 Gen Elec ATB 
| | + au HP T Speed 
90/2 2 ype 
- 325 Gen. Elec KT420 400 
300 G.E. 2200V. KTP561 1800 
ee HP Type Volts Speed 300 Gen. Elec. 1-K 600 
zh 150 83H 230 890 250 Whee. 2200V. cs 1200 © 
100 SK181 230 450/900 250 Gen. Elec. FTS49AZ 
y 100 Gen, Elec 230 575/1000 250 Gen. Elec. IK-17A 450 3 
100 Gen. Elec. CD125 230 850 250 Gen. Elec. IK-17 600 Lim 
75 Whse (2) 8K163 230 850 200 Gen. Elec. 1-K 600 
75 Gen. Elec. RC 230 1000 A i 200 G.E. 3 brg. 4 
75 Northw’n K20 230 1750 RTHuR 200/112 G.E. 
60 Cr. Wh. 50H 230 700 150 Ideal 2200V. 
60 Reliance b.b. 651T 230 750 AGHE 150 Gen. Elec. TEFC b.b. K63338 1200 i 
50 Gen. Elec. RC. 14 250 1050 COmpany 150 IK-17 450 
40/60 Whse SK160 230 500/1000 125 KG6324 1200 
40 Gen. Elec. RC-32 1150 — 125 SC 1800 
40 Cr. Wheeler EH 230 1750 bECTRIC — 1235 UH-16D 1200 i 
40 Whse (2) SK130 230 950 125 Relial 5058 1800 
35/50 Gen. Elec. cD123 230 75/1150 48 3 j 100 Gen. Elec. KT356 900 : 
Whse. SK110L 230 1150 - 100 Gen. Elec. I-K 1200 
25/30 Cr. Wh. b.b. FH 230 -575/1725 — 100 Gen. Elec. 1-K 720 
25 Whse SK150 230 300/1200 100 Gen. Elec. b.b. NEW K5048 1800 
ig 25 (2) CD93 230 1150 x ith 75 Fair. Morse b.b. HJQ 600 a 
25 New CDM93 115 1150 75 C8084 900 
25 Certury b.b. DN 230 1150 75 C505 1200 
25 Gen. Elec. RF13 230 -250/1000 15 K-6325 900 
25 Gen. Elec. Ccpd105 230 500/1500 3 75 KT543 1200 
: 20 Gen. Elec. (2) CD85 230 1750 2 5 Gen. Elec 1-K-14 600 
20 (2) SK113 230 500/1500 15 GE. Expl. Pt. K6325 1206 
ae 20 = RCSIB 230 850 60 G.E. Vertical KT536 1200 
+i 20 RF12 230 © 400/1600 60 Gen. Elec. 1-K 600 
3 60 22009. KT 538 1800 
60 GE. hi tora 504 1201 
Qu HP Mfr Type Speed 60 B504 1800 ; 
ay 1— 600 Gen. Elec. I-M 360 60 C505 1200 : 
1— 500 3 brg. I-M 450 50 B4458 1800 
400 Gen. Elec. 514 50 KT346 720 
350 Whse. 2200V. cw 450 50 KT556 450 
1 2200V I-M 1200 KT546 720 
900 
cs 1200 
T KG405 1800 
C445 1200 
Kw WLA07 900 
200 Allie ¢ AR4A45 1800 
300 Gen. E 1-K 720 
150 WI B6085S 1800 
105 Centur. K6326 3600 
100 Gen. Elec. 250 750 125 Bé60858 1800 
100 Gen. Elec. DLC 125/250 675 2— 100 125 GE. New K63248 1200 
oe I \ 75 Gen. Elec. RC 250 1200 2— 100 100 Rel. TE\'C New 5058 2800 
te 75 Gen. Elec. RC36 125 1200 I1— 100 75 Rel. TEFC New 5048 38600 
65 Whse SK160 250 1100 1— 100 75/90 Gen. Elee. I-K 2600 
pes 60 Gen. Elec. Le 250 700 I1— 100 75 Wagner 22VRM 1200 
ap 30 Allis Ch. (2) EW 125/250 1200 1— 100 50 Fair. Morse b.b. HJ-12D 900 
50 Gen. Elec. R.c. 14 250 1200 1— 75 50 Gen. Elec KT527 1800 
50 Cr. Wheeler OH 250 900 75 2200V. cw 600 - PA405 1800 
45 Cr. Wh. b.b. FH 125 1750 2— 75 Gen. Elec. MT343 1800 10 OX404 3600 
Z. 40 Whse SK 250 1200 1— 175 Whse. cw 1200 - 40 KT532 1200 
25 Gen. Elec. cD 250 1500 1— 60 G.E. TEFC b.b. M-6326 720 - 40 sd KT336 900 
2 b.b. New CDM93 125 1450 1— 60 Fair. Morse BV 720 40 KT346 600 
2 Send for Complete Stock Lists 
> 
) 
»~ 
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SEARCHLIGHT SECTION 


MOTORS = M. G. SETS = TRANSFORMERS 
SQUIRREL CAGE MOTORS uP 6Mske Type Votes RPM 
Qu HP Make Type Volts RPM = aise. 
400 2 E. 
400 GE KT-412 one os 400) ANY 2200 14 
300 Whee. C8-890 1780 500 GE 1-16-M 2300 50 
Whse C8-873C 1160 -15-3 
200 ALCh AR 440/220 580 300 AL.Ch NY 2200 14 
125 AL.Ch. AR 2200 1750 250 G.E MT-414 300 
125 Whse. CS-761C 440/220 1750 200 GE. 1-16-M 200 385 
125 cw. 126-9 440/220 430 150 GE. 1-13-M 2200 1750 
G.E. K 440/220 1800 -M. 7 
100 AR 2200 1160 Ge +4 
100 220 **Mill type bearing. ***3 bearing. 
100 Whae. C8-038 495 
50 KT 440/220-1160 2400 3U ALCh. 720 525 /2 
3-Ph., Cy. 3U Whee. 1200 120/240 2300/440 
Qu HP PF = Volts RPM 500 Cw. $20 350/275 4000/2 
3000 80 4800/24 720 500 Cw. 720 250/275 2300/440 
700 80 2300 720 350 GE. 720 250 2300/440 
600 80 2400 720 200 Ridgway 900 250 2300 
400 80 440 600 155 GE. 720 «250 2300/440 
300 80 440 514 150 Al.Ch. 1200 250 2300/440 
268 100 2200 900 150 GE. 1200 500 2300/440 
150 100 2200 900 100 Ri y 1200 275 4000/2: 
150 100 550/2200 600 85 Cc. 1200 250 2300/440 
150 80 450 75 8 1200 230 440/220 
125 100 4800/2400 900 75 ALCh 900 250 
JA 
100 100-2200 1200 25 Whee. 200 120/240 440/220 
100 80 220/440 $00 20 Reliance 1800 440/220 
LIP RING MOTORS—CoNsTaNT 
s 1 TO N j 
DUTY—3-Ph., 60-C TRANSFORMERS (Power) 
y- Qu KVA Make Type Phase Voltage 
Make ype Volts RPM 1 7500 H 3 33000/29700-13800/ 12600 
1** 3000 GE. iT 22 1 G HT 3 27000/24300-2300 
Iss 1200 CW. R 22 237 3 13008 Gregory 3 4160-480 
1000 AiCh: ANY 2200 235 2 750§ Gregory (X) 3 4160-480 


Phone r 


4-8300 


GM _ 8-268A 
GM 3-268A 
GM_ 8-268A 
GM 12-567A 


DIESEL POWER PLANTS 


50 KW TO 1250 KW 


Remanufactured—Guaranteed! Immediate Delivery! 


Propulsion Engine with reduction gear 
100 KW AC or DC with Switchboard 
200 KW AC with Switchboard 


900 H. P. Marine Propulsion Complete with accessories 
GM 16-278A 1600 H. P. Marine Propulsion 
Superior GDB-8 150 H. P. 100 KW D.C. 3 wire with or without Generator 


Also Diesel Parts 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


1442 E. Washington Bivd. 


Phone: Richmond 5269 
Cable — "HEMCOY™ 


Los Angeles 21, Calif. 


Qu KVA Make Type Phase Voltage 

3 250 Packard OISC 1 13200-2200 

3 130 GE 1 19000/9500-550 2200 
3 100 Whee. ss 1 

3 100§ HS 1 

3 50 ALCh. OISC 1 ) 

2 50 Wagner HE 1 T3200 Tisso 575/287 
3 Penna 1 2400/4160-Y-120/240 


DIRECT CURRENT MOTORS 


Type 
Enel (Rev 


All above 230-VDC except where marked eee 
Pedestal bearing mill design 525/600-V DC. 
(Rev.) Designed for mill reversing | service. 

* T.E.F.C, 


VACUUM PUMPS 


REBUILTS WITH 
NEW GUARANTEE 


— AMERICAN — 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave,, & 47th North Bergen, N. J. 


1—100,000% ecap., 


BOILER UN 
350% Steam 

000% capacity 4502 Boller superheat 


2—400 HP Baw 
Alse smaller Bollers & Fire Tube Beillers 


Send us your INQUIRIES for ALL POWER MACHINERY 


CHARLES B. REARICK 


COMPLETE POWER PLANTS 


ELECTRIC — HYDRO — DIESEL 


Orders Carefully Execete 


2—10.000 KW Turbe-@ 


7,500 KW Turbe-@ 


30 CHURCH ST. 


i 


TURBO UNITS 
enerator—Cond. 


onerater—Cond. 6002 
Turbe-Generater 4508 with cendens. 
Turbo-Generater—Cond. 

Turbe-Gen, and Cend., ene aut. extras. 
Condensers 


Turbos & 
also 750 & 560 KW Units, Condens. 
1000—1!500—2000 


750— 
otor-Generators & Diesel-Generators 
Various Sizes 


NEW YORK 7, N. Y. 
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FOR SALE 
MODERN 1000 KW Turbo-Generator 


in Excellent Condition 
Non-Condensing, Steel case 80% back pres- 


sure 8 P.F., phase, 60 cycle, 4150/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker, and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum, Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 
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4 
RPM 
600 
600 
600 
: 
450/900 
400/1200 
500/1200 
300/1200 
240/300 
400 
600 
625/1125 
300/1200 
30/1500 
400/1200 
4 300/1200 
250/1000 
400/1200 
400/1200 
400/1200 
875/1750 
450/1350 
400/1600 
400/1200 
400/1200 
250/1000 
400/1200 
: 
| CLARISSA STREET 40, PENNA: 
4 676CF M—INGERSOLL 
17/10%4xl4xCB-2 > 
iN 
273 AIR COMPRESSORS AVAILABLE 

GAS — DIESEL — ELECTRICZ 

2—1000 HP Stirling type Beillers 750% —<euper 
2—850 HP B&W Stirling type Bollers { 
2—516 HP; 2—315 Heines 1652 several 200 HP 
3—300 HP B&W Sectional Headers (602 
2—300 HP Heine Cress-Drum 200% . 
i—Complete 800 HP Boller Plant, 2402 Incl. bidg. 
HP B&W Steel Sectional Header a 
= 


SEARCHLIGHT SECTION 


ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—-MG SETS—TRANSFORMERS—CONTROLS 


PROMPT SHIPMENT — PARTIAL LISTING 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
800/1600 AMPERE ARC WELDING Totally Enclosed Fan Cooled, Ball Beoring 
MOTOR GENERATOR SETS Qe. HP Volts Make 
Each set consists of two generators and one 440 A 
motor, ited on base. Each Generator: 
orthw 20DR, 800 ampere, 50 
Motor: 125 HP, Allis 
Chalmers, Type AR, 2200 volts, 3 phase, 60 
cycle, 1750 RPM. 


SLIP RING MO’ 


GE. 


FAIRBANKS-MORSE 
Model 38-D-8-'/s 

10 CYL.—Opposed Piston 

Direct Reversible Engine 


GENERATORS 
DIESEL 


25 30 60 
100 «© 200 + 750 
1000 KW AC 


SPLASHPROOF, BALL BEARING 
HP Make 
5 50 LA. 


orrororrr 


ES 


o 


3 
go goo goo 


828 


33 


20 volt motors can 
fIiptermittent rating. 
*New. 3325 cycle. 
tAlao 440 or 550 volte. *Also 


20 50 100 A.C. GENERATORS — NEW 
3 Phase, 60 Cycle, 0.8 P.F., Two Deore. with 
Volts” 


Kw DC 
TURBOS 
150 KW DC 120 V 


3 


>> 


200 KW DC 120 V 


33888 


220 volt motors can be reconnected for 440 volts. 
**New. ***2 Phase. {{Reconnectable for 440 volts. 


500 KW AC 450 V 
(ONE ONLY) 


G. E. DYNAMOMETER 
Cradle Type with contro! and Dial Scale. 
(Write for Complete Specifications.) 
Qn. HP DC Volts RPM 
1 200 250 1200 


20 


: 5 


9 


MOTOR GENERATOR SETS 
125 and 250 Volts D. GC. 
(Write for complete Specifications) 


i 


age 


RPM 
1750 


528 


Fes 


99 


5 


Motor Driven. §50 Cy. 125 Cy. 


DIESEL DIVISION 
NATIONAL METAL & STEEL CORP. Our Clevelan arehouse We nave Controle for Moot” = 


ELECTRIC GENERATOR & MOTOR CO. 


(Los Angeles Harbor), Calif. 
4521 HAMILTON AVE. CLEVELA 
Phone Los Angeles: Nevada 6-2517 M200 
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w 
| 
ot} 
1 1760 220 K-364 
| | Ph., 60 Cy. 1300 x. 
? BIO 550 GE. MTC15201 1 705 440 CS-W504 
2 1140 410 West. HF-7A 1 3565 440 KF~4058 
3 570 220 GE. 
2 GE. ITC-5008 
a 1 West. CW-464C 
| West CW-646 
1 254 
FX-284 
JA-365 
1 FX-365 
1 K-445 
FX-1168 
FX-t368 
3 KF-6335 
1 
I 
ayy Make Type 
Reliance AA-B3247 
Sentury 
es 2 G.E. KT-502 
1 GE. FTR-512 
8 West. CS-W364 
3 GE. KF-512 
4 West. CS-464C 
3 GE. FTR-522 
an 1 West. C8-667C 
1 Howell SCRB-356*** 
Master PB-405 4 
| GE. KT-542 
2 H 3 30 GE. K-3648 
volts. 1 30 GE FT-513 
; 1 30 West. CS-644 
1 30 West. CS-646 
Re 1 GE. KF-4048 
2 40 West. CS-583C ng 
nbdia 240/120 
umbia 208 /120 2 0° Ideal AH-444 
ED D.C. MOTORS Ge. 
GE. KT-352 4 
bie West. ; 
IK-15A 
10 1345 KT-5443 
5 15 
KTP-567 
} CS-4-39D-12 4 
2 
1 ee 
11 
17 
1 
1 
1 
1 
1 
4 10 SK-93 
1 23/29 RF.13 10 West. 1750 125 220 /440 
i est. 1450 125 220 /440t : 
a | G.F. 1200 125 220/440 
30 Ai.Ch. 1750 125 220 /440 
iso 8K-200 50 G.E. 1720 125 220 /240t 
i 138 SK-190 75 1200 125 220/240 
POWER 
261 


SEARCHLIGHT SECTION 


MOTOR GENERATOR SETS 


3 Ph. 60 cycle 
DC AC 
KW Output Input Speed Make 
800(3U 400 600 2300 1200 Whae. 
7” 500 13200 900 Whee 
400 250 220/440 1200 G.E.-Whse 
300 250 440 900 GE-E.M 
100 250 440 1200 GE 
100 250 4300 1200 Whase 
75 125 440 1200 GE 
5O 125 440 1800 C-W 
250 1200 A-C-Whse 
47 125 1200 A-C 
25 230 1000 —Rel.-G_E 
22 125 900 A-C 
20 125 900 G.E.-A-C 
12's 230 1800 Whse 
10 250 1800 Whae. 
7% 250 220, 1800 Whase 
7% 125 220, 1200 Whse. 
5 230 440 1200 Whae 
115 220/440 3.E. 


ROTARY CONVERTERS 


pc ac 
KW Volts Volts RPM Make 
1700 250 bd 514 GE. 
300 600 33000 1200 Whse 
150 250 200 Whase. 


*WIll wind for any voltage. 


PARTIAL LISTINGS OF EQUIPMENT AVAILABLE FOR YOU 


SYNCHRONOUS MOTORS 
3 Phase, 60 Cycles 
HP RPM Volts Mfr. 
3000 720 4800 
735 600 12000 
500 440 
435 720 2300 
430* 750 2300 
320 900 2300 
300 1800 2300/4160 GE. 
300 720 440 Whse 
250** 225 2200 G.E, 
225 900 4100 GE. 
200 277 2300 Whee. 
200** 150 220 GE, 
175** 225 220 G.B. 
160 600 440 GE 
160 164 440 GE. 
150 1800 2200 G.E, 
150 1200 220 Whse. 
150 900 440 Star 
150° 300 20 Chandeyson 
120** 225 220 
115 164 220 G.E, 
115 164 220 G.E, 
G.E. 
*25 cycles. 
**Rotor and stator only, engine type. 
SPECIAL 
3—G.E. Rectifiers, 500 amp., 6 volt, DC output 
440 Volt, 3 Phase, 60 Cycle input, New Copper 
Oxide Stacks. 


GLO 


SLIP RING MOTORS 


3 Phase, 60 Cycles 
HP RPM Volts Mtr 
500 900 440 GE. 
500° 900 2200/4160 G.E. 
500* 900 2200/4160 G.E. 
375 1800 Ac 
350 514 220/440 G.E. 
300 1200 440 Whse. 
300 72 2200 A-C 
300 600 440 G.E, 
250 600 440 A-C 
250 300 2200 AC 
235 1800 220 G.E, 
200 1800 440 A-C 
200 600 220 G.E. 
100 1200 440 
100 720 440 AC 
100 400 440 GE 
75 360 550 GE. 
75 720 440 A-C 
75 600 440 A-C 
60 1800 220/440 A-C 
60 900 f 


40 900 220 A-C 

40 720 2200 A-C 

40 600 220 GE. 

40 450 220 Triumph 

35 900 440 G.E. 

35 600 440 GE. 
*New 


ELECTRIC 


HARRIET ST. 


CINCINNATI 


PHONE “MAIN 3024— 


COMMERCIALLY 
UNUSED 


IMMEDIATE 
DELIVERY 


Each Plant consists of 


3 Worthington Model BB 5—150 HP Diesel Engine Generating Units direct connected 


to Westinghouse Generators. 


Rated 100 KW—125 KVA—3 phase, 60 cycle, 460 Volts, AC Current at 600 RPM. 
Suitable for reconnection to 85 KW—3/50/230/400 at 500 RPM. 
Complete with all accessories and auxiliaries including evaporative coolers—switch- 


board—distribution panel. 


OWNED & OFFERED BY 


KANE-McGUIRE COMPANY 


Single units available 


375 KVA - FOR SALE - 300 KW 


WORTHINGTON-WESTINGHOUSE 


Steam Turbine 
Generator Set 


1500 KW Allis Chalmers, 2300 
Volts, Throttle Pressure 150 
Lbs., Jet Condenser. 


Excellent Condition 


MARSHFIELD ELECTRIC & 
WATER DEPARTMENT 
MARSHFIELD, WIS. 


1492 East 32nd Street 
Brooklyn, New York 
PHONE: WHitehall 3-6843 


SELLING FOR CUSTOMERS 
1—375 KVA—240/3/60 Westinghouse geared non 
condensing turbine 
KVA—240 & 480/3/60 sets. 
—50 KW—220 AC & 250 DC W . Set. 
i—iees HP—270 Ib. 
What do you need—what have you to sell—We have 
nationwide outlets te help you when buying or 
selling equipment. 
H. BLANE JOHNSON & 
53 W. Jackson Bivd., Chicago 4, 


VERT. HYDRO ELEC. UNITS 


5 units from 120-400KW exc. on top. Leffel wheels 
Wad.Wd. governors 2400 volts 
} horiz. Pelton units 5000K V A for 425’ head. 
1 horiz. 240 KW for 250’ head. 
1144 Pe vert. 480 volts for 10-12” head 
2—15" Leffel scroll wheels 150-25 
1 400 KW horizontal alternato: 
Many All subject to pr 


WM. C. MOULTON ASSOC., MASS. 


head. 
” 180 RPM. 
other 


BOILERS 


10 to 100° H P 


\\ NEW-USED * 


PARKER THOMPSON co; 
507 FIFTH AVE. NEW YORK any 
MURRAY HILL 7-6547-8.9 


POWER * JULY 1951 


| 
é 
} 
900 440 Whee. 
50 720 440 A-C 
= 
SSS 
Gas and Electric 
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DRYER: Allis Chalmers single shell, 10 ft. x 90 
ft., heavy duty, plate thickness 22.95 Ibs. per 
sq. ft., complete with or without the following: 


Coal fired furnace with Hoffman Pirate, 
Firete Stoker, with grates, buckstays, 
all necessary steel, etc. 

Dust Collector, Western Precipitation 
Muiticlone size 726. 

Two size 25 Western scrubbers 
spray eliminators. 

Exhauster, Clarage #41, with or with- 
out 150 H.P., Electric 
slip ring, form M, 695 
No. Py 440 volt, 9 


and 


. H.P. Motor, 3 bearing 

‘sis RPM, 2200 volt model 
, Serial No. 1420792, 11 

groove pulley. 

One A.C. Control Panel. 

One Drum Controller. 

14—G.E. Resistor Boxes. 

a — Recorder model 431 Pyro- 


on “eds Northrup Recording Con- 
troller 

One Pug Mill or 12” dia. shaft paddle 
Mixer, 10’0" chain drive. 

= ane on Iron Range in Minne- 


Worthington 2 stage, 29/18-14x 
21, H.P. synchronous motor, 3 phase, 60 
cycle, 440 volt, 180 RPM, 100 Ibs. pressure, 
3000 CFM, complete with auxiliary equip- 
ment. In immedi- 
ately. 

DIESEL MOTOR: 122 H.P. Caterpillar D13000 
complete with clutch, V-belt pulley, and 
spare parts. 

DRAG SCRAPERS, CRESCENT BUCKETS: 1— 

werman 2 yd. Drag Scraper outfit com- 
plete, without 75 H.P. motor. 1—Sauerman 
34 yd. capacity complete with 30 H.P. motor. 
1—Sauerman 1 yd. capacity complete with 
diesel motor. 

BOILERS: 1—Erie oy 150 H.P., ASME, return 
tubular, 4” tubes, 150 Ibs. working pressure, 
pin hole grates and all fittings. 2—220 H.P., 
160 Ibs. pressure, National Board, 3 drum, 
low head, complete. 

CRUSHERS: Jeffrey 24x20 and one 24x42 Fiex- 


tooth Crushers, suitable for metal turnings, 
coal, etc. 


A. J. O'NEILL 
Lansdowne, Pa. 
Phila. Ph.: Madison 3-8300—3-8301 


new, 


SEARCHLIGHT SECTION 


BOILER for sale 


484 HP. Springfield 2502, 100°SH. Sec- 
tional Header, Excellent. 


STEPHEN A. DOUGLASS CO. 
630 Ft. Washington Ave. New York 33, N. Y. 


MOTOR GENERATOR SETS 


125 K.W. 250 Volt D.C. Burke 440 Volt 3 phase 
900 RPM Synchronous Motor 

D.C. Gen. Elec. 3 bre. 440 

3 phase 60 cycle 900 RPM. Reaaivenses 


ott 3 RPM lor. 
it 3 phase 60 cycle 1800 RPM motor. 


ROTARY CONVERTERS 


(2) 100 K.W. 2500 D.C. 1200 RPM Westinghouse 
with 2300 volt primary Transformers. 


MOTOR REPAIR & MFG. CO. 
1557 Hamil.pn Ave., Cleveland, Ohio 


260 H. P. DIESEL ENGINE 
Liquidation Sale—Twin 6 cylinder General 
712-587. With starting bat- 

teries and silencers. A Stand-by Unit used 
4500 Hours. 

MARTIN J. HANSON TRUSTEE 
1500 N. Kostner Ave. Chicago 51, Ill. 
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FINGERTIP INFORMATION 
Our staff is capable of providing 
you with information and specifica- 
tions on ali types of jobs. From 
the minute your job enters the door 
to the day it is shipped a “‘finger- 
tip’ record is kept to guide it 
through our plant. Our staff also 
keeps a running inventory of 
“stock-on-hand” and on available 
equipment throughout the country 
to assure fast and efficient ful- 
fillment of your needs. 


SQUIRREL CAGE MOTORS 


3 Phase, 60 Cycle, 220 or 440 Volts 
(*2200 volts or higher) 


MAKE TYPE SPEED 
(New) K6347S 


600 *A.C. (New) AZ (TEFC) 3600 
*G PBG 1800 
‘Morse 

400 Gon. (New) 

400 *A.C. 

*Westgh. 

G.E. 


SLIP RING MOTORS 


Zmmmmmm 


Wes’ cs 
West” cs 
-C. (New) 
Allis 468 


352222322 


cs 
1K-13B 
KT 
KTP 
ARW 
Wes 50A 
st. (New) CS504 
AR226 
K 63268 (tefe) 


Ommm 


es. 


goms 

z 
g 
3353223 


~ 


33 


me mmmm 
memmmr 


OE 


283822 

moms mmz 

3 


gmmmo 


2 
POF HH 


Eons 


KT 
vert. ) 


$504 
KT343 


< 
es 
> 


3232222 


gh. CW365 
G.E. (550 v) 1M (25 ey.) 


.E. KTP 
*G.E. KT342 
Hundreds of smatier motors! SLIP RING MOTORS 
Crane and Hoist Type 


DIRECT CURRENT MOTORS N t 440 Volt 


230 Volts 
TYPE 


SPEED 
300/ 


tgh. 
Ge. 25 ey. 


TCSi60 


.-. YOUR INQUIRIES ARE PROMPTLY ANSWERED 


ARANTEED REB POWER EQUIPMENT 


HERE'S A WIDE SELECTION FROM OUR 


le, 220 or 440 volts 
her) 


GIANT STOCK 
MOTOR-GENERATOR SETS 
K.W. MAKE A.C. 
2300 
550 
220/440 
300 


BALANCING SETS 
34 KW 250 V. 270 A, Neut. Bogus, 
Type 5 on. 
Compl'd. on Fabricated Stee! Base, 
d/e 


20 KW, 250 V, 160 A. Neut. 

Crocker-Wheeler, Type 125 V, 

Gen. 3 sl. bearings, close-coupled. 

AIR COMPRESSORS 

SIZE MAKE DISPL. PSI. 

10 Ing-R ERI 223 «20 
ing-R. 79 
Worth. 


ing-R. 


TURBINE 
312 Crocker -W hee! Ac 
Senex ator 3/60/240 volt, 


“Worthin jton- Moore Tur- 


duetion Gear and A 


TRANSFORMERS 
2,000 V Primary 


1100 
MANY OTHERS—1 HP and Up! 


DIESEL-GENERATORS (2) 


AC SYNCHRO. GENERATORS 
3 Phase, 60 Cycle, 
(*2000 volts or higher) 
TYPE P. 

ATi 


HI-PRESSURE 
GPM MAKE TYPE 


220 or 440 Volts ph., 13,800 V 


2300 V Secondary 
6— 750 Westinghouse 
dar. 
i— 750 Westinghouse —AR— 
3 ph., Vv Primary 
2300 V Secondary 
3— 667 phase 


Vv Seco 

3— 300 KVA 3 ph. 
13,800 V Primary 
250/480 V Secondary 

2— 300 KVA General Electric, 3 ph. 
2400 V 
240/480 V 

t— 167 KVA ‘General 1 ph. 
2300/4 


160Y V Primary 
240/480 V Ses ndary 


CHICAGO 8, ILL. 


yo 
Nw 
| 
(#2200 V 
HP H.P. MAKE TYPE SPEED 
2000 *G.E. MT30 240 
$50 1250 West.-GE 440 
ow 350 | 300 Ridgeway 
IM 450 
150 2300/440 
A ur 150 440 275 
rad Cr-Wh 440 
| 150 Al-Ch 220 
MT564 | 100 G.E. 
0 
250 esi 
250 60 Al-ch 230 
250 40 220 
200 * 40 «EI-P-GE 440 
150 40) 440 
150 30 Cr-Wh 220 
150 25 «G.E. 440 
150 * 20 GE. 440 
150 20 GE. 440 
(25 10 Cr-Wh 220 
125 D.C. TO A.C. =a 
100 = 
100 
100 
100 
100 
100 
4 
x8 ERI 145 100 
2x9 HB 170 100 
x7 HB 122 100 
308 | AC SYNCHRONOUS MOTORS 
ae : AVE 900 | 3 Phase, 60 Cycle, 220 or 440 Volts i q 
Westy 1800 {52200 Volts or Higher) 
900] HP. MAKE Speed 
300 Beer 1.0 320 
300 Gr-Wh. ENG, 1.9 300 
SPEED ‘ 600 
75. Westgh. CI756A 600 machy Ped 450 
H.P. MAKE |37 GE. HITC(TENV) 600] Machy. EM ‘8 720 
1500 Westgh. 900 | 150 *Westgh. 
1000 Westen. 22 1200 | 135 Macy. 18 
4 estgh. 125 Cr 
375 Westgh. Ped 720 | 195 *G.E. Ts 1.0 
200 Westgh. SK210 900) 115 El. Machy. EM 10 

175 Reliance 1400T 675 6 4 100 Cr-Wh. 1308 
175 G.E. ELCII 750 200 | 100 *G.E. ATB 8 

100 Westgh. SKI73 850 60 GE. 787536 1.0 | 
100 A.C. E152 575 40 G.E. ATB ‘8 | 
40 Cr-Wh. CMC 1730 20 Fyna-W. {SVAN 
40 «G.E. co200¢ 600 15 Century ARC365 1.0 | 
35 Cr.-Wh. CM35I 700 4 GE AK 25 ey 
35 «G.E. c 600 0 tbs. 
30 Westgh. SKi20 975 ith Re- 
50 K.W. 125 Volt D.C. Westingho 3 n 4 
with 75.W.P. 220 Volt synchronous motor. 
50 K.W. 250 Volt D.C. Westin 4 br 220 44 
v 
1000 *Westgh 803D 8 900) 
NEW—3!.25 KVA Rogers AC Gen-| 250 Al-Ch | 
erators, 3/60/120/208, d/e Exciter, (New) & 720 
5 Driven by direct-connected Cumins | 150 El. Machy EM 8 720 7 
Haine Model _H-i—Com-| 112.5 *G.E. ATB ‘8 1200 
110 103 ‘8 900 

100 *G.E. ATB ‘8 900 
50 GE. ATB 1200 | 
800 Worth 608 925 ft.) 50 Westgh 8 1200 
500 Manistee H 250%t.| 50 Cr-Wn 5086 8 1200 | 
300 «AL. Ch. g00 tt. 1 37.5 Al-Ch EAI2i 1800 

First Source for 41 Years for Quality Electrica ipmen ee 

CHICAGO Electuc Go 
1320 W. CERMAK ROAD 
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SEARCHLIGHT SECTION 


UTILITY AND INDUSTRIAL 
POWER EQUIPMENT 


POWER PLANTS 


7500KW—600 psi 13.2KV—Oil Fired (50 
cycles) 

8000KW—180 600°—2400 volt-—Coal or 
Oil Fired 

20,000KW — 2502. 550° — 6.6/13.2KV — Oil 
Fired 


TWO—2000KW Turbo Generators—70,000+ 
HR - Boiler—450% 650° Oil Fired 


TURBO GENERATORS 
25 CYCLE PLANT 25,000KW 200#—1934 
CONDENSING—200 PSI: 3500KW—6600 vo't 
—1928 . . . 3S00OKW—600 volt 1926... 
2500KW — 2400 volt — 1924... TWO 
10,000KW—1920—425 PSI: THREE 2000KW 
—480 2400 volt—1943 
EXTRACTION—200+ ISP: TWO 750KW— 
—2400 volt—15= Automatic Extraction 
NON-CONDENSING — 200% ISP 750KW — 
480 volt—l0= BP—Rebuilt & Rewound 
+ ++ BP—1931 ... 
Turbine only—2000KW 40+ BP—1936 
DIRECT CURRENT: SOOKW—250 volts—125/ 
BP—1930 


DIESEL 


1100KW—480 volt—327 RPM—1941—Com- 
plete 


UNIFLOW ENGINE 
GENERATORS 


250KW—480 volt—Rewound and Rebuilt 
«+» TWO 200KW—2400 volt—1927 


BOILERS 


300,000 HR—250# 600°—Oil Fired—com- 
plete—i1934 . . . 35,000¢/HR 
Stoker—Integral Furnace 


TRANSFORMERS 


Four—Single Phase—12,500KVA 79/138KV 
13.8KV Modern 


One—Three Phase—750KVA 13.8KV—240/ 
480 Modern 


Sixteen—single phase—167KVA 2400—240/ 
480 Modern 


CONVERTERS—MG's— 
FURNACES, Etc. 


THREE 1000KVA—600 volt Rotaries—1928 
« « « 100OOKW—250 volt DC 13,200 AC MG 
SET COMPLETE—1927 . . . SOOOKVA FRE- 
QUENCY CHANGERS 60 to 25 cycles 


ELECTRIC TILTING TON— 
2000KVA T: 


PAUL STEWART 


320 First Nat'l Bank Bidg., Norwood 


Elmhurst 1610 + Cincinnati, Ohio 


TURBO- 
GENERATORS 


250 KW, 300 KW A.C. and 
D.C. 

2000 KW 3 phase, 50 cycles, 
6300 volts 


Immediate delivery 
Packed in original crates 


Complete Specifications and 
Details Upon Request 


INTERNATIONAL FERMONT 
MACHINERY CO., INC. 


115 BROADWAY 
NEW YORK 6, N. Y. 


BOILERS 
1 Erie 400 HP Str. tube 200 lbs. sprdr. 
stoker 
1 Murray Type A 200 ibs. 
1 Leffel 40 HP Scotch 100 Ibs. 
F. W. HAY AND CO. 
2734 Cherry St., Kansas City 8, Mo. 


BOILERS—COMPRESSORS 


1—65,000 Ibs. per hr. 450 Ibs. pressure sectional steel header, 4” straight tube type boiler. 
3—600; 2—565; 2—400 HP B&W vertical forged stcel sectional header, 200 Ibs. pressure water 


tube boilers. 


Also a number of other boilers up to 1500 HP 600 Ibs. pressure. 
1—850; 1—1500 cubic ft. motor driven air compressors, 110 Ibs. 


A full stock of power and distribution transformers, switch gear, including potential and current 
transformers, circuit breakers etc. at reasonable prices. 


We buy entire central station and power stations. 
We do our own rigging and dismantling. 


HOWE BROTHERS 


342 MADISON AVENUE 


Murray Hill 2-8562 


NEW YORK 17, N. Y. 


3-667 KVA 


General Electric 
TRANSFORMERS 


1 Phase 60 cycle Type H. Form KD 


13.2 K.V. Primary with Four 2.5% Taps, 
2300/4000 Y Sec.—newly rewound 


J. F. JOYCE 
1820 Callowhill St., Phila. 30, Pa. 


BOILERS—TURBINES—ENGINES 


Boilers 50-2000 HP; Turbo Gen. 100-6000 KW 
St. Eng. Gen. 75-1000 HP — Write for our 
Free New List of High Grade Used Equipment. 


BENJAMIN W. BISSELL, Reg. 
521 K of India: 


Engineer 
jis 4, Ind. 
ne: Lincoln 400 


TEMPERATURE RECORDERS 


27—Used Leeds and Northrup Indicating and Re- 
cording Micromax Recorders Model “S" Automatic 
motor driver self flush ti 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. $4, Pa. GArfleld 6-1800 


500 & 400 HP 2252 CODE WT Boilers 
300 & 200 KW Chuse Eng. Gen. Sets 
1000 KW 600 V. Rotary Converters 
21,000 Gal. Permutit Water Softener 
600 HP Marine Diesel—full reversing 
100 HP NEW 1252 CODE HRT Boiler 


H. & P., 6719 Etzel, St. Louis 14, Mo. 


SUB-PRIOR SALE 


FOR IMMEDIATE DELIVERY 


1250 K.W. G. E. TURBOGENERATOR 

2300 V. 3 Ph. 60 Cy. WITH EXCITER & SPARES 
200 PSIG—100° SUPERHEAT—3” BACK PRESSURE 
COMPLETE WITH CONDENSER, CIRCULATING, 
CONDENSATE PUMPS & AIR EJECTOR. 


SPECIALTIES SERVICE & ENGINEERING CO., INC. 


SEABOARD TRUST BUILDING 


HOBOKEN, NEW JERSEY 


Tel. N. Y. RE. 2-9362-—N. J. HOB. 3-4426 


FOR SALE 
NEW DISTRIBUTION 
SWITCHBOARD 


One dead-front distrik witchboard 
mounting 1600 Amp. 250 V. Main air circuit 
breaker and 6—100 Ampere Klampswiuz 
distribution circuits. 1000 MCM solderless 
lugs for line side of main circuit breaker. 
Double right-angle cable trough for use be- 
tween line circuit and g 
board. 


Inspection by appointment 
NATIONAL STORE FIXTURE CO. 
Baltimore 23, Md. Gilmore 6162 
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SEARCHLIGHT SECTION 


POWER EQUIPMENT—READY TO SHIP 


VARIABLE SPEED MOTORS 


OTORS 


220/440 Noe 3 ph. 60 cy. 


HP Make 
250 Gen. Elec. 
250 Gen. Elec. (Vert 
250 Gen. Elec. 
25014 Westinghouse 
200 Gen. Elec. 
200 Gen. Elec. 


West. 
125 Elec. Mach. 
2513) West. NEW 


Allis Chalmers 
Louis 

60 Ger 

oo Triumph 

rocker Wheeler 


West 


est 
Reliance NEW 
Gen. Elec. NEW 
Gen. Elec 
West 
10 Crocker Wheeler 
Fair. Morse 
10 Gen. Elec 
10 Allis Chaimers 


Gen. Elec. 


Gen 
Fatr. Morse 
Allis Chalmers 
Gen. Elec 
Commonwealth 
Continental 
Continental 


Ele 
haimers 
20 Louis Allis 
2016 Allis Chalmers 
Eh 


Louis Allis 


5 
0 American 


Louis Allis NEW 


) 1200 


MS Hi Torg 
TEFC 

Syn. 

CSs3758 

MS Hi Torq 
Syn. 


2200 or 550 Vv. 

2200 or 550 V 
546 

cs 


H-12B 
TEFC Hi Tora 


FT 


Syn 
Frame 445 
444 TEFC 


1800 


Exp. Proof 
2200 
K 


KT- 


cs 
FX-365Y 


KT- 952 


Wes 
sup RING morons 
3 ph.—60 cy. 

HP Make RPM 

400 Westinghouse 438 

350 Westinghouse 320 

200 Westinghouse 500 

100 Triumph 580 

75 General Electric 600 

75 General Electric 450 

60 General Electric 570 

60 1200 

50 General Electric 570 

50 Allis Chalmers 690 

50 General Electric 900 

50 General Electric 1200 

35 Westinghouse 900 

30 Allis Chalmers 575 

25 Westinghouse 570 220/440 
25 General Electric 1150 220/440 


SPECIAL BARGAINS 
Diesel Engine Generator Sets 


10—100 kw., D.C. Deleo Generators 
dir. con, te 150 HP Model GBD-8, 542x7, 
8 cyl. Superior oseeat. Engines, elec. start 
with engine panets 

4+—100 KW same as above with 220 or 440 v. 
NEW A.C. Generat 


60 Westinghouse 
dir, con. to 58 HP., 4 eyl. rpm., LeRoi 
Gasoline Engines with contro! pane 

220 3 ph. 


5-25 kw ey. 
house direet ‘connociod to 4 eyl. LeRoi Gaso- 
in head li cooled Engine 


60 cy. Leland 
fratten air cooled 
with fuel tank 
mumer on steel skids. 


2—é HP. 50/3500 rp Vv D.C. Reliance. 
1150/2190 rpm 280 D.C, Ballance. 


CRANES 


1 ton Euclid Overhead 20'6%” span, 8’ lift, 220/440 


60 cy. 
1 ton 29°10%” span, 8’ lift, 220/440 


3 ph 
GEARHEAD MOTOR 


1—NEW 10 Ho.. W 


‘estinghouse 320 v. 8 ph. 60 cy 
900 = » to 20 rpm type FD- S26F, frame Was 


toe 


230 Volt D.C. 


Speed Make Type 
500/1000 Westinghouse SK-190 
625/1250 Westinghouse 8-13 L 
600/1200 Westinghouse 
300/1200 Wheeler emc 
385/120 
250/1000 Westinghouse SK- ui 
350/1400 General Electric RFIGA 
3300/1200 General Electric CD-123 
325/975 Westinghouse = 
500/1500 Westinghouse SK-110L 
400/1600 Westinghouse SK-123 
500/1500 Westinghouse SK-110L 

0/1600 Westinghouse SK 
500/2000 Westinghouse SK-103 
400/1600 General Electric 

400 /1600 Westinghouse SK-70 
MOTOR GENERATOR SETS— 
250 V. D.C. 

Motors 220/440 volt or 2200 voit 
No. Kw Make pm 
2 200 Westinghouse 1200 
1 100 Westinghouse 00 
1 100 General 00 
1 100 Westing 300 
1 100 — Electric 1800 
1 100 Relian 580 
1 100 Delo 1200 

TRANSFORMERS 
1 ph. 60 cy. 

No. Kva Make Primary See. 

3 500 West. 23 2200 
3 200 Pgh. 22000 2200 
3 200 Pgh. 120/240 
5 200 Allis Chal. 4800 120/240 
2 150 Pgh. 4600 115/230 
1 110 Pgh. 4600 115/230 
6 100 Pgh. 4600 115/230 
2 100 Allis Chal. 4800 120/240 
3 100 .E. 4800 120/240 
1 75 Pgh. 4600 115/230 

ENGINES 

NEW 75 HP P.&H. Model 387C 3 cyl. Diesel 
Rebuilt 32 Caterpillar Model D- 
NEW 43 HP. International Model U-6 4 

AUTO TRANSFORMER 
3 ph. Genera! 


3000 kva. output 22000 Y¥ to 2300 v. 
Elec. 


BAKER LOCOMOTIVE CRANE TRUCK 


Model CYA 3000 Ibs. at 7° radius with 
boom complet 


justable telescopin. 


trol, hoist control and 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


8 to 12’ ad- 


te with slow con- 


38—60 KVA 


18—91.5 KVA, 300 amps, 


FOR SALE 
TRANSFORMERS 
All 1 phase, 60 cycle, air cooled 
No. KVA_ High Voltage Low Voltage Mfr. 


2500 14625/12440 
2000 14100/7510 
2000 14000/11990 
14000/7510 
1000 14000/7510 

50 2750 1375 

25 2750/1375 


INDUCTION REGULATORS 


induction regulators, {| phase, 60 


cycle, 10% regulation, 
secondary amperage 200. 


CURRENT LIMITING REACTORS 


3—115 KVA, 300 amps, 


OIL CiRCUIT 


1815000 V, 600 amps &—3000 V, 1200 amps 
28— 7500 V, 300 amps 34—3000 V, 


60 cycles, 13200 V 


3100/2640 G.E. 
3100/1493 Whse 
2940 2785 Whse 
2945/2795 G.E. 
2945/2811 Whse 
220/110 Whse 
220/110 Whse 


primary voltage 3000, 
Westinghouse type C. 


60 cycles, 13200 V 


BREAKERS 


300 amps 


2— 7500 V. '200 amps 2—2500 V, 200 amps 
7500 V, 600 amps 

ALSO: Potential transformers, time element 
overload and current relays, reverse power 
relays, auxiliary relays, KWH meters, volt- 
meters, wattmeters and ammeters. 


31 Nassau St. 


HUGO NEU CORPORATION 
New York 5, N. Y. 


IN STOCK FOR IMMEDIATE SHIPMENT 


NEW and REBUILT MOTORS 


3 PHASE, 60 CYCLE, 220 or 440 VOLTS UNLESS OTHERWISE NOTED 


HP. MFG. RPM HP. MFG. 
2s ._E. 1800 50 (GE. 
50 GE. 

50 

50) (West. 

M-2300 40 GE. 

TM- 2300 v® 40 «GE 

IM-2200 v* 40) 

40 «GE. 

KT 566 40 «GE. 

TEFC 40 West. 

HR-2200 v** 30 «GLE. 

KT 30 «West. 

IM-2200 30 

30 «GE. 

60 Lancoln 1200 IxM* 
60 TEFC est 
60 West. 445, BB 2 GE 
50 A-C 900 ARCT-TEFC 25 «West. 

* slip-ring ** synchronous t 25 cy. 


RPM TYPE 


2600 CS 364, Sp 
+ New 


WRITE, WIRE, OR PHONE YOUR REQUIREMENTS 
THIS IS A PARTIAL LISTING 
WE PAY CASH FOR YOUR SURPLUS 


HP. ure. RPM 
20 «West. 1800 C 
1 720 
15 G. 900 
56 @G 1200 
15 Baldor 1200 
15 GE. 1800 
15 GE. 3600 
10 GE 
10 GE. 1200 
10 L-A 1200 
7% G.E. 90 
7% G.E. 1200 
™% GE. 1800 
900 
5 GE. 1200 
5 L-A 1200 
5 Cent. 180 
5 1800 
5 GE 3600 


OGA 326t 
K 326,TEFC 
KG 324} 

K 284 
OGX324(22)t 
K 284. Splash 
OQWE 284 


4 


254 
TEFC-XP 


230 HUDSON AVE., P.O. BOX 767 © ROCHESTER 3, NEW YORK 
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ar 
RPM Type 
515 KF576 TEFC 

2200 V. 
1200 1-EisA 

1775 2300 V. 

CS 8758 

S60 2200 V 
430 KF576 TEFC 
200 Wagner 1750 RP-2 
r 200 Gen. Elec. 1800 Syn. 2200 V. 

175 West. 600 
: 175 West 1200 
150 Gen. Elec. 450 

150 West 100 

West 1150 

1200 
164 
1200 Syn 

Tse 360 Syn. 

600 

7 900 Syn. 
1750 2200 V. 
1800 FX.5058 
KT-533 
1200 B-133 
goo 
you cs 
cs 
1780 
1750 
570 
720 
1200 1—96 M 40 ph 
1750 

/ 30 790 

25 560 504 
25/7.5 1150/3575 A-68X 
25/6.2 1150/570 Linestart 
25 Gen. Ele 1200 KF-405 i 
25 West. 1200 CS-405 bs 
25(2) West 1800 cs 
20 Gen. Ek 680 KT-5328 
1165/425 K-504 
\ 850 4 
870 
2 1150 
1170 i 
20( Gen. E 1760 
15 Gen. Elec 570 
15 Gen. Elec. 900 
13 West 850 
% 15 1750/3566 

} 1150 oom control. 

: 

YPE 
900 KG 504 (5)t 

1200 KG 445 i 
1200 K 504,TEFC 365 
3600 CS 405 302 
900 KG 445 (2)t EFC 
900 KT 342 326 
900 TEFC F 324 
1200 KT 3365, 
1200 KG, TEFC-XP Srake 
1200 KG 405 (4)t 
1200 CS 405 
1200 TEFC-XP 
1800 K 365 
1200 FT 522 

1200 CS 556 C 
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SEARCHLIGHT SECTION 


SLIP RING MOTORS 3-Ph., 60 C 
HP CIRCUIT BREAKERS 
500 2200 
450 440/220 Whse. Sia 
400 200 E. 1200 
350 2200/440 GE. 450 || '—400 37000 
300 Whase. 3600 cotter high capacity. 
250 it 220 Whse. 600 
250 200/550 GE. 450 
250 550/440 GE 1200 SQUIRREL CAGE MOTORS 
200 440 GE 450 
200 440° GE. 450 | we = 3600 
188 4000/2300 GE. 1800 | 500 2200/4000 Elliot sc 1800 
150 40/ Whse. 6 50 0 G.E. KT 1200 
150 Whse. (2) 1300 | 300 0 GE. FT 3600 
145 4000/2300 GE 1800 | 250 440 GE. 1K T20 
125 550/440 GE 1200 | 200 440 G.E. Ik 51 
100 440/220 GE 0 | 200 440/220 Whse. cs 1200 
100 (2) 440/220 Whse 900 | 200 440/220 G.E. KT 1900 
2 2: 0 G.E. < 0 
SYNCHRONOUS MOTORS 3-Ph., 60 Cy. we. oc Bs 
HP Volt Type RPM G.E. Ik 450 
400 ATI 600 Whse. cs gu0 
300 Ts 720 G.E. IK 450 
300 ATI 600 Whse. cs 900 
250 HR 277 GE. KT 720 
+4 TI 600 Howell B. Brg. 1800 
250 Syn 600 G.E. KTP 1200 
240 Tl T20 G.E. 1K 514 
200 1800 KT 600 
100 1800 
75 6 300 
: A. C. GENERATORS 
PLATING UNIT 660 rpm, 2300/440, ag wat G.E. 
1—5.000 amp., 4/6 volt (or 2,500 amps., 8/12 volts) 720 rpm, 2 ss 
AP. Munning, double commutator, dir. conn, to 50 
hp, G.E. sq. cage motor 900 rpm, 
. 1800 rpm, 
200 rpm. 


D. C. MOTORS 
Make 


HP Type Speed 
2: G.E. 
23 Ww K 
150 23 Cr. Wh. TEFC 9 
100 230 Cr. Wh. CMC 625 
00 230 G.E. ep 1750 
75 230 G.E. cD 1150 
75 230 Whase. 8K 850 


MOTOR GENERATOR SETS 


1—100 kw, 1200 rpm, 240/120 V., Al. Chal., conn. 
to 150 hp, 440 V., sq. cage. 
—100 kw, 250 Hertner, 1200 rpm, connected to 


synchronous 
y., 1200 rpm, G.E. conn. to 135 hp, 


syn. motor. 
5 kw, 1200 rpm, 7 
“3200 Tpm, 440 V., 
50 kw, 250/12 Vue 
“wo 75 bp, 440/ 


TRANSFORMERS 60 CY. 


. G.E., conn. to 100 hp, 
synchronous 

1200 rpm, 3-wire, G.E., conn. 
Vv. cage 


11,000/22 -000- 2300 V. 


(Inerteen) 


G.E., 2400-—240/ 
. Al. Chal. 2400—240 


1—150 kva, Whse, SK, 13200-125/215 ¥., 3 ph 
2— 75 kva, E., 480—240/120 
3—_50 kva 480—240/120 


HOBOKEN, N. J. 


Sth, 1951. 


TELEPHONE 
GArfield 6-1150 


Cable Address 
OBrien-Phila 


OFFERED FOR SALE NOW 


MOTOR GENERATOR SPECIAL — LIKE NEW 


2—500 KW WESTINGHOUSE D.C. GENERATORS, 250 volt, D.C. 2000 amps. 
No. 8130443-44, Direct Connected to 720 HP Westinghouse Synchronous Motors, 
60 cycle, 13,200 volt (Will Reconnect to 2300 volt), 900 rpm Serials 8130447-48. UNITS CAN 
BE SEEN RUNNING ON PRESENT FOUNDATION IN PHILADELPHIA TILL RELEASE AUGUST 


900 rpm Serial 
phase, 


$25,000 FOR LOT—AS IS—WHERE IS SUBJECT TO INSPECTION AND PRIOR SALE. 
Philadelphia's Largest Machinery Dealers and Exporters 
"Everything from a Pulley to a Powerhouse" 


THE O'BRIEN MACHINERY CO. 


1547 N. Delaware Avenue, Philadelphia 25, Pennsylvania 


SPECIAL TRANSFORMERS — YOUR SPECIFICATIONS 


| ARROW TRANSFORMER CO., INC. 
AIR COOLED 1932 E. Westmoreland St., Philedeiphie 34, Pe. 
PHASE CHANGES 8.003 RECONDITI 


John H. Benson Roy L. Wilimzig 


MOTORS!! 


5—250 HP, 1170 RPM, Allis-Chalmers, 
— -Proof, Frame 630—DSWW, 3/60/ 


1—150 HP, 277 RPM, GE, Synchronous Mo- 
tor, 3/60/2300, complete with Exciter, 
Starting Equipment and Magnetic Clutch 


1—125 HP, 1800 RPM, F-M, Slipring, Frame 
R161D 3/60/2300, Control available 


1—1000 KVA—AC G ator Westingh 
3/60/2300 V. 720 RPM 


1—1000 KVA Synch Cond 
2300/4000 600 RPM 


1000 other motors in stock! 
Phone, Write or Wire! 


BENSON-WILIMZIG, INC. 
formerly C & S Machinery Co. 
1708 N. 8th St. St. Louis, Mo. 
GA-4290 


3/60/ 


Most all units still 
DIESEL UNITS 


1250 KVA Wohse. 3 


/60/2300/4150 V. 


(4507) 


240/440/2300 Volts 
1000 KVA Elliott-De LaVergne 
300 KVA Fairbanks Morse 
250 KVA GE-Buckeye 
219 KVA (2) Wohse.-Buckeye 
200 KVA Fairbanks Morse 
187 KVA GE-Buckeye 
160 KVA Wohse.-Buda, package type 
75 KVA (2) General Motors 
50 KVA (2) Fairbanks Morse 
225 HP Buckeye (belted) 


TURBO GENERATOR UNITS 
Condensing—Bleeders 


3750 KVA Wohse. 3/60/600 V. (Bleeder) 
2500 KVA GE 3/60 600 V. Cond. 
1625 KVA Wohse. 3/60/2300 V. (Bleeder) 


1250 KVA GE 3/60/480/240/600 V. (Bleeder) 
937 KVA GE 3/60/600 V. Cond. 

750 KVA Al. Chal. 3/60/480/ 240 V. 

625 KVA GE 2300/600 V. (Bleeder) 

375 KVA Woahse. 3/60/240/480 V. Cond. 


TURBO GENERATOR UNITS 
Non-condensing 
375 KVA (2) AL. Chal. 3/60/240/480 V. 
250 KVA GE 3/60/480/240 V. 3752 65-1652 hp 
156 KVA Al.-Chal. 240/480 V. 
125 KVA GE 3/60/240/480 V. 
62 KVA GE-DeLaval 240/480 V. 


STEAM ENGINE SETS, A.C. 
480/240 Volts 
625 KVA GE-28x32 Chuse 4 V. 
450 KVA GE-Ames Unif. (Cond.) 


POWER 


on foundation. Many may be seen operating 


450 KVA GE-23x28 Chuse 4 V. 


312 KVA (2) CW-23x24 Skinner Unif. 
219 KVA GE-18x20 Ames Unif. 

187 KVA Wohse.-Ames Unif. (Vertical) 
125 KVA Wghse.—Ames Unif. 

62 KVA GE-13x14 Ames Unif. 


30,000 = 
500 HP 
427 HP 
333 HP 
332 HP 
250 HP 
220 HP 
200 HP 
150 HP 
150 HP 
150 HP 
125 HP 


BOILERS 
B&W type F; 4252 
Cleaver Brooks 1507 (New) 
Bigelow, 3 drum, low hd. 
Bigelow, 3 drum, low hd. 
(2) B&W type H 160 
(3) Erie City HRT 1502 
(2) Vogt 3 Dr. Low Hd. 1602 
Erie City self contained 160= 
Farrar 2 pass, firebox, (50> 
(3) Murray, low Hd. 2502 
Seoteh Marine, 1507 
Keeler Economic, 1257 


Above listed units are only a few of our "'SPECIALS."' Advise your plant requirements. 


LANT 


38 Cortlandt St 


EQUIPMENT CO., INC. er wy 


POWER 


JULY 1951 


ng 
| 
\ 
150 hp, 220 
1—75/90 kw, 250 
440/220 V., sq 
1—75 kw, 125 v G.E onn. to 120 hp. 
i 
3—333 kva, G-E., 13,2 
2—333 kva, G.E., 46 »v 
}—300 kva, Whse., 
+—250 kva, Whase., 
250 kya, Whse., 
}—200 kva, Whse., 13,200—2300 V 
i—200 kva, Moloney, 2400—230/460 
150 kva, Whse., 2400—240/480 V Be 
75 Moloney. 4150—240 V 
75 kva v 

{ 458 SEVENTH ST. j = 
—— 

| 
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QN. HP MAKE TYPE BEARING SPEED 
200 iK .B. 900 
200 .B. 720 
150 .E. 1K .B. 600 
150 .B. 720 
150 .E. 1800 
125 ling 1800 
100 West. ms 1200 
100 Nest. cs 
100 720 
100 .E. KT-347 1200 
100 900 
100 18007 
100 .E. 1800 
100 West. CS-504 1800 
75 -E. 600 
75 1K 720 
75 West. CS-725C 900 
75 .E. K-505 1200 
75 .E. 1K 900t 
75 .E. 900 
75 West. cs 1200 
75 .E. 1200 
75 .M. Qs-445 1800 


HP MAKE TYPE BEARING SPEED QN. HP MAKE TYPE BEARING SPEED 
B.E. 1K .B. 1200 3 G.E. IK .B. 1800 
KT-346 900 5 West. K 3600 
60 ik 1800 G.E. 1K 720 
60 Qs-444 ‘B. Bi2P 720 
60 KT-333 1800 Century SC-30 4200 
60 1K 1800 i BHI2A 1200 
50 1K 600 ideal Al 1200 
50 Nest. cs 900 West. CS-471 1800 
50 KT-342 900 F.M KBV 1200 
50 KT-342 900+ GE KT-322 -B. 1200 
50 Nest. CS-445 1200 GE KT-312 -B. 1200 
50 KT-327 1800 GE K -364 1800 
50 1K 1800+ 20 West. CS-364 
50 IK 1800 2 G. K-326 ‘B. 3600 
40 i. KT-542 720 4 ) Line-Weld Frame 326 -B. 3600 
40 .M. BHI2D 900 2 w cs .B. 720 
40 KA KT-336 900 Wagner is T .B. 1200 
40 Nest. cs 1200 A .B. 1200 
40 -E. KT-502 $.B. 1200 
= 0 GE $.B. 1200 
35 riumph ss 900 -B. 
30 KT-312 1800 10 KT-752 $.B. 1200 


We offer from stock the following 220/440 volt, 60 cycle, | FAN COOLED, BALL BEARING, 220/440 volt, 60 cycle, 
3 phase, GUARANTEED REBUILT equipment, unless other- | 3 phase, GUARANTEED REBUILT, unless otherwise noted. 
i ted. 

40 uy MT 336 900 8.B. 3 10 LA. 5S 326 1200 

50 ¥ 900 $.B. 

60 rs MT 556 600 ' 15 West. CS 326 1800 xP, NEW 

60 MT 346 900 

60 1-M 900 25 LA. JS 364 1800 XP, NEW 

60 Vest. CW 505 1200 

5 720 40 G.E. K 405 1800 

100 i 720 

100 900 50 Master FB 404 3600 XP, NEW 

130 50 Al. Ch AR2Z 444 1800 NEW 

130 1800 2300 volt 

a 75 G.E. K 505 1200 


POWER EauipmMent COMPANY 


8 CAIRN STREET—P. O. BOX 534—ROHCESTER 2, N. Y. 
Telephone: Genesee 5629 


SEARCHLIGHT SECTION 


220/440 Volt, 60 cycle SQUIRREL CAGE open, 3 Phase 


GUARANTEED REBUILT 


FOR SALE 
TRANSFORMERS 


4—500 KVA. G.E., outdoor type 14,850- 
16.500 to 230/460 volt. Type A, 
Form L, OISC. 


4—833 KVA G.E. Indoor Type. 14,850- 
16,500 to 460 volt, Form VDHJ. Type 
H, OISC. 

1—New 100 KVA Core complete, 14,850- 
16,500 to 460 volt. Westinghouse. 

3—75 KVA. G.E. 1,000-9,000 to 2300- 
460 volt, Form KS, Type H. 

3—30 KVA, G.E. 5700/6600 to 110/220/ 
440 OISC. Form G. Type H. 

3—15 KVA G.E. 6900-11950Y—115/230, 
Type H, Form M, OISC. 


ROGER PIERCE 
EQUIPMENT SALES CO. 


808 NEWHOUSE BUILDING 
SALT LAKE CITY, UTAH 


MOTORS - M. G. SETS - COMPRESSORS, ETC. 


MOTOR GENERATOR SETS 500 CFM, 100%, Allis Rotary direct connected 
3 Ph. 60 Cy. 100 H.P. B.B. Motors. 
D.C. A.C. 
KW MAKE RPM VOLTS VOLTS A.C. MOTOR Ph. 60 Cy. 
1250 720 2752200 HP MAKE RPM 
750 Al.-Ch. 720 250 2300 1200 
400 West. 720 550 2300 
300 Ridg. 1200 2 2300 
300 West. 1200 550 4000/2300 
200 2300 150 West C$954—Sq. Cg 
es yn, 
100 Ride. 100 (2) G.E. 450 IMI6—SI.Rg. 
/ 
D.C. A.C. 40 West. 900 Sq. Cg 
300 GE HCIZ 600 250 4000/7300 TRANSFORMERS—1 Ph. 60 Cy. 


1 000 (3 Ph etm 25000 
) G.E. Auto 
150 G.E.HCC6 1200 250 4000/2300 3200 
AIR COMPRESSORS 3—200 AL.-Ch. 22000 2200 
356 CFM, Chg. Pn. 12’’x10”—NSB 100 Ibs. Also Smatiler Units in Stock 


Send us your inquiries for any POWER EQUIPMENT you may require. 


MOORHEAD ELECTRICAL MACHINERY COMPANY 
361 Noblestown Road Oakdale, Penna. Sits" 
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INDEX 


When « star appears after the name, the advertisement does th 


net appear in 


is issue but appeared in 


e for errers er omiasion~ 
an issue ny previeus three menth« 


Cyclotherm Corp. 


Allen-Sherman Hoff Co. ................ 57 
Allis-Chalmers Mfg. Co. . 32, 39, 59 
Allpax Company ...... 216 
American Blower Corp. ..... 217 
American Brass Co. ‘ 147 
American Chain & Cable Co. 202 
American Chimney Corp. bd 
American District Steam Co. 186 
American Engineering Co. .. ...... bd 
American Locomotive Co. A . 
American Manganese Steel Div. . ad 
American Pulverizer Co. 227 
Anchor Packing Co. es 185 
Arkansas Fuel Oil Co. .. 51 
Armstrong Cork Co. .... 139 
Armstrong Machine Works 145 
Atlas Valve Co. ° 
Babbitt Steam Specialty Co. - 232 
Babcock & Wilcox Co. .... 6 7, 155 
Babcock & Wilcox Co. (Refractories Div.) ° 
Badger Mfg. Co. 238 
Bailey Meter Co. ene 12-13 
Baltimore & Ohio Railroad 
Bartlett & Snow Co., C. O. . ° 
Beaumont Birch Co. 
Beleco Industrial Equip. Div., Inc. 
Belmont Packing & Rubber ‘Co. ° 
Bernitz Furnace Appliance Co. bd 
Betz Co., W. H. & L. D. .. 141 
Bigelow-Liptak 
Bird-Archer Co. ... ...... 
Black, Sivalls & Bryson, Tac. 
Boiler Tube of Americs 198 
Bonney Forge & Tool Works .. 167 
Botfield Refractories Co. 
Brown-Boveri Corp. 
Buell Engineering Co. .. .. .. ...... .. 241 
Buffalo Forge Co. 22-23 
Buffalo Pumps, Inc. .. 213 
Burgess-Manning Co. 239 
Bussmann Mfg. Co. 26-27 
Byers Co., A. M. 72 
Canton Stoker Corp. 
Carey Mfg. Co., Philip ° 
Cash Co., A. W. ... F 228 
Chapman Valve Mfg. Cn . hoes 173 
Chase Brass & Copper Co. ... . 65 
Chelsea Fan & Blower Co., Inc. 236 
Chesterton Co., A. W... 
Chicago Metal Hose Corp. ° 
Cities Service Oil Co. 51 
Clarage Fan Co. 270 
Clark Mfg. Co. bd 
Cleaver-Brooks Co. bd 
Cleveland Worm & Gear Co. errr e 
Cochrane Corp. .-216, 223 
Coffin Jr. Co., J. 
Combustion Engrg. tne. 48-49 
Coppus Engineering Corp. bd 
Corning Glass Works 230 
Crane Co. ...... 161 


Darling Valve & Mfg. Co. 


Dart Union Co. .. . ‘ 
Davis Regulator Co. 
Dearborn Chemical Co. .. : P 67 
DeLaval Separator Co. 
DeLaval Steam Turbine Co. ‘ 2 
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Youngstown Sheet & Tube Co. -» 205 
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This ad shows Clarage Type RT 
Fans, especially designed and built 
for tough air handling services — 
large volumes (up to 300,000 
c.f.m.), high static pressures, high 
temperature applications. 

Induced draft is one of the services to 
which this Clarage equipment is particularly 
adapted. The Type RT Fan at right is 
arranged for induced draft fan work. It 
is equipped with inlet box, insulation clips 
and water-cooled bearings which permit the | 
handling of extremely high temperature 
gases with long-lasting performance. 


Type RT Fan construction is HEAVY- 
DUTY — and that applies to wheel, bear- 
ings, shaft, housing, every fan part. 


The Type RT Fan at left 

is equipped with fan- 

cooled bearings. For medium 

high temperature work (indus- 

trial process air handling and 

some types of induced draft), 
fan-cooled bearings —a Clar- 
: age development — are prac- 

tical and less expensive than 


water-cooled bearings. 

All Type RT Fans operate 
at speeds suitable for direct 
drive from electric motors or 
steam turbines. 


DIRECT YOUR INQUIRY INTO CAPABLE HANDS 


Clarage equipment — from the smallest to largest fans — is 
built HEAVY-DUTY. Whatever your air-handling problems, 


sad maintenance Your inquiry —EADQUARTERS for Air Handling 
CLARAGE FAN COMPANY and Conditioning Equipment 


KALAMAZOO, MICHIGAN 
Sales Engineering Offices in all principal Cities 
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Pre-solve 
Pipe Suspension 
Problems... 


with 
Grinnell Pre-engineered 
Spring Hangers 


@ Maximum variation in sup- tinuous alignment and con- 
porting force per 2” of de- centric loading of spring. 
flection is 10% of rated All-steel welded construc- 
capacity — in all sizes. tion meets pressure piping 

code. 
Precompression* assures dens 
operation of spring within stock — load range from 74 


its proper working range Ibs. to 9000 Ibs. 
where variation in support- 


ing force is at a minimum. 


Easy selection of proper 
sizes from simple capacity 


@ Compact—minimum head- table. 
room made possible by @ !nstallation is simplified by 
precompression*. integral load scale and 
travel indicators. 
@ Guides prevent contact of Unique swivel coupling pro- 
coils with casing wall or vides adjustment and elim- 
hanger rod and assure con- inates turnbuckle. 


*Precompression is a patented feature. 
FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98 


Fig. 98 is an adaptation of Grin- 
nell’s popular spring hanger, Fig. 
268. It consists of two springs ar- 
ranged in series within a single cas- 
ing. A centering guide insures the 
permanent alignment of the spring 
assembly. 

Fig. 98 has half the load deflec- 
tion rate, and double the total work- 
ing range of Fig. 268. Its 16 spring 
sizes accommodate loads from 74 
Ibs. to 9000 Ibs. — but with a total 
working range up to 5 inches! Fig. 
98 comes in the same seven types 
as shown for Fig. 268. Design details 
for identical types and sizes are 
the same for Fig. 98 and Fig. 268. 


~ 
(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (DB) Top adjusting 


| GRI N N ELL 
port (G) Trapeze assembly. 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Provid R. 1. Wareh Atlanta Billings * Buffalo * Charlotte * Chicago 
Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach * Los Angeles * Milwauk * Mi lis * New York 


Oockland Philadelphia Pocatello * Sacramento * St.lovis * St.Paul * San Francisco Seattle Spokane 
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FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GOODS, 
PACKING, TANK LINING, RUBBER-COVERED ROLLS 
built to the world’s highest standard of quality, 
phone your nearest Goodyear Industrial Rubber 


Products Distributor, or write Goodyear, Akron 
16, Ohio. 


THE GREATEST NAME IN RUBBER 


Compass~-T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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